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—For Classes IX, X & XI— 

I Also covers the Syllabus for the Pre-University 
Ecamination, Calcutta University. ] 
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Syllabus iu Practical Chemistry 
Class IX 

1. Familiarity with Bunsen Burner, 

2. Manipulation of glass-cutting, bending, blowing etc. 

Fitting up a simple apparatus, e.g. Wash bottle. 

3. Laboratory techniques: (i) extraction, filtrationi. 
evaporation, crystallisation, sublimation, (ii) Separation 
of ingredients of simple mixtures. 

4. Determination of melting point of icejand waxi and 
boiling point of water. 

5. Study of differences between mixture and compound 
of iron and sulphur. 

6. Preparation and simple properties of oxygen and 
hydrogen. 

Class X 

1. Preparation and properties of ammonia and carbon 
dioxide. 

2. Study of properties of Hydrochloric acid and 
chlorine and of the action of hydrogen sulphide on solution 
of salts. 

3. Simple exercises on the effects of heat and of reagents 
on substances, including the recognition of evolved gases—• 
e.g., hydrogen, oxygen, carbon dioxide, chlorine, hydrogen 
chloride, hydrogen sulphide, sulphur dioxide, ammonia. 

4. Identification of the acid radicals nitrate, chloride, 
carbonate, sulphate, sulphide and sulphite. 



Clata XI 


1. Determination of the equivalent weight of a metal— 
(a) by replacement*of hydrogen ; 

Cb) by the addition or removal of oxygen. 

2. Use of standard solutions of acids and alkalis, and 
the indicators methyl orange and phenolphthalein, tor 
determination of strengths (in terms of norn ality, or weight 
per litre) of acids or alkali solutions, or the equivalent 
weight of acids and alkalis by direct titration. 

(Note Students will net be required, in the examina¬ 
tion, to prepare their own standard solutions.) 

3. Identification of the metallic radicals lead, copper, 
iron, aluminium, zinc, calcium and magnesium, in salts 

• soluble in water or dilute acids given singly. Knowledge of 
a formal scheme of analysis will not be required* 

N B. Students will be required to submit their 
Laboratory Note Tooks to show that they had‘uildetgonc 
the full course ot practical woik. 
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^tTff^ ^ f^C^ <2l^¥tW^ I STTt^&ffrs 

^^1, cm\^, TOM, c?f*t5Trt, 'Q 'srrM^FT 

(apron) i 

^f<TO nftro fTO“‘5Rr TOc^ TO ^?ri 'srrMiri 
«Tfe^ I' nfl^l =ri ^[pmi *tfhFl TO? 

^tro^ri I 

■‘tfhro ^'tm ^*ltf^ i ^TOr 

^«1Tf^ ^^TO TO ffew ftc^ TO fro ^tfTO 

’qcg^ TffOT OT «r®f =?1 TOP I CTO ^ mTOf^ iffTT ^ 
51^^ ■•<1—^ TOC^r^ C5t^ TO I 

ftTO^ TOto >r5f?r Wl tt^1 c&f^csTw 

JTl—MH ?rc^ ^fft^ri I f^TO^ iTOto c^=f cTOc^w 

CTO^T (label) rI q1 I qtf^ 

fe^—’5(f^^ ’if^sitej mfTO 5^11 *ifl^%?r 's 

fsif^^ f^TO^ (7R *tfhPl-=IC5r^ ^C<C^ ^1 ^ I ftTO^ 

TO^^ TOtT^ f^fTO ftPf'^r^T Ti«rfTfC^ C^ (order) TOM 
ftsf (?i^a|ic?i ^tf^Tfi Tm I 

^'Stimwc^ CTO ^tTOM^ TOc^ ^ ^ ^c5Tw ^ 

's ^riMTO cTOI ?tfTO ^rl I 



(ix) 


Tasbestoshil^ I 

^il1 5^?l1 C'\r.^ ^t?f-^tpT (wire gauze) 
iJtPwn I 


^fl? ^TtPre ^1 'AW ‘Sink'-^!l c^f^i:^ ^ 1 — 

^^sir?r ^¥Pt>ji W'T Uc^ I ■<?#, r<p^'>r^ ^t^l ^tb' 

^vsiiPf -irr-^r^fi ':^R vnf^R^—' 

Sink-L^J c^Pra =?1 I 
*t?l^r?f <?r>T=T^ir^frs 

fi'iTm I ^it^f =T-r^^r< Pf^i 


^3 5p?r'®PT ^ (Laboratory Note 

Book)-ii PrPnfi A^Pis'sit^ -i^r^pT >T;c'flPf'» 


^r<I?ll I ^®t'T “UilH ?iiRc^— 


^tsif^fc^^?! >iT5fi ^ f&3r 

PtP<IC^ I ^^CiT 

^ft^nr r-fc^T^iTi fi^f’ii:^ i ’ifi^Tii f^wP^ 

^3 pl^t^—(column) I 

^1 's >n«ft^‘i I 



'SiPxt vXl^ I ^1^1 

• * ' 

■"^T^ (First aid 

T^% I w^vf ^r<?tC^?T ’l?ff5I’^ «5f^«1 ^^1 

^Tf^?r I 

[■^1 C^t^l (Burns) ; ^isn '<1^ ^;ff;?l1 
f»*r^.f^^ (Picric £cid solution) k^1 C^-^T 1 

(Bu:nol) "*(C?15T •) 

^i^^^^r‘^ ’«(5lfriv5 Boric acid)-tSfr '-Til-r I '^W 

C'\l^ CTlf^lipT ■^l^--4l'-M.*r^ ■vij^'l (Sodium bi-curbonate) 

^l'^\ ^t’4i^H ^1^ I 

M' "^t^l (Cuts) I ^f<,Z5 -^\ 't-K^ "4ffB’}1 CAl^ 

^5?! c^r-s^r—r^l^r ^1,;^<1 c<^7[ 

en?.^ 1 ^(■‘TTiT f5--i5t<T ^‘-Uar(Pr-T (Tincture Iodine) «ri (5=15^ 

^ \ 

TIHStC-I^T (Tincture Benzoiii)-v£i ^-^1 PI si 

ttf^prl in's I 

l^ri (Gas Poisonin-5's ^]p\ 

C^T ^*1^!! '^l3lr*Iir-,rJ|--r Ri$^=l;n^'5 (Dilute 

Ammonium hydroxide) 

Tt? I 




(Practical Chemistry ) 

^«?r»Rr #)T«r? jrf%® 

( Familiarity with Bunsen Burner ) 

(^) (Bunsen Burner) 

ft’t I uit fim c^t5f-'st]t>i ^ 

5it5rfeii I 

c^t^nc^ I 

^ fefB 'si’-r I (b) nt'^- 

^l^lT’^) ^ (^) (base); 

^’lf5 >i?p (^) I v£i^ 

^ ’TK'-SlsrfS 

^ I 

(^) sfTl ttf^- 
51^ ^1 ?t^-im (^) 

fRj—^=n?R (burner tube) I ^ ^ 5^- frar—itPr^ 

^51 f|^ (€) (air holes) I f(*\- 

^ I 






(o) v£i^f8 Tl ^ (5) I 

^•vpf^^Tc^ ^ Tl tpT^l ^«(Jir 

l^w ^ ^5^1 ^nf5f5c^ ^t^-^?iaR5 (air 
tegulator) ^C«T I 

'srfcrW w vii?fs ^•sfgfi ft’i-sicsRi ?tl 
tpRl1 I fif%9 ^V-f ^%| 

I 

t%^fg ^,.5 ^ ^ I xnT^i%^ *rK-5^c5i^ 

v£l^f5 ^^-^5(51 'Sitfe C^t5f?tJt31-s^C5nf (gas tap) 

tpnri ^T's I c^t^i ft^rl «tc^ 

^^591 fwl ft^-5^c9i^ ^rt^rrcT^ ^ i fl^-^nm 
ftc’m tfp\ ^ I ^ «twnr ^ 

ftn-^?! '^KS sn ^^1 9|TTC>!^ 

^1 I v£lt ^5!”*J< ^gr ^ ^ 

-ii^ f^«n nt'8^ ?hi I t^i ?lc^?r «jft^ ft’*!) 

(luminous flame) I 

vii^fB cnt^c^Tfsw ^51 srlul C^pRfS <£ff^^ 

'iit ^rr^tc^ pFi ^ ^n I 

^ «2tc^c“m <i<«t ?!c^ ?tc?[ Ipnrl itt's i 9fjt^ 

'Q fiat*! fl’I'S^Csra 

Bi:®! I t[9i1^, c^Tfe i 

flC’W (non-luminous flame) | 



« ^K f&af— 

^51 vQ 



o 


TO i£i^ ^51 m 

^ I >it^t??(j ^ I f^wfs 

»|tt*BFj s (^) 'il^fB %’!?( m 

(wire gauze) *r^tt?li Tft'8 I C??^, 

’tJt*! ^fWtf^ ^f^saR 5F%i ^CR 

nrf^c^ sn 1 

(^) v<)^f5 ^ ug^-N 
ftr.^ ?!« I C^^i ’tJt’! BifSlC'eC^ 

I 



8 * 1 ? ffeaj 

5^f5nn 

cm I ti ^c^ii 

’tJt^ (ignition temperature) I 

^51 STl I [ -Sir®!^ m^f '®tW3n 

fkcM cw\^ >1^^ m I v£it ®t*l^tarfc^ ^ 

^«T I ] 

« 

Wi! ntcai ^ ntaito f^*Pf-toll's 

^•Rr ^>rt'8 ?l*t ?l%fk 



8 




fl’rfB >Rrrtii1 ^tR:^ i 

cwt^ 

f5^i^ 

^1 *i%'^ I 

PPlt^ I 

c«rT5!i ^tR^i 

fli:^ ^ I Pf’Ti 

^r?( 

^]T»T ?"?:5 >1^ «(tc^ I 

“Itt^ I 

c^ pNi 

I 'sir-fS ^ ^ I =5[^^T•^ fl^fB 

'<fi[i:^ ^111 

Pt^ ^ivlUliV; 

’tTt>t-^^5f IfN I 

5(9T VT'QI ^'S?! ^ I ^ ^‘ft 

w ^t^Tsi ’tjT^i 5^tPriii y(\^ \ 

TflM ^1 ft’lp.^ 

ISIC^R fri (Sf^tOT ft’f'8 

■ 

§?•^“ ^<13? Pf«n B«'?1 ^ i -St f^prtil ’TTOOT 

•»(PW ^»n W ^1 ^1 cfeSF^, £51^1? fit 



«»=1? f&af—f^iwt^c^ 




5JT'1T?'8 ^ I ^5 iil^^ ^ ^t W511I C^ 

•IWlSl^ (foot bellow) ^iTl ^ I 

• • 

( W] Pf’^rm ‘stisf 

«llt^ f*^—( Luminous flame ) S f|c*t^ 

^feil ^tJt^T !i^fv9 I pt^n <2(fl^ I Pr^t^ stf^fS ^^»r: 
(>) Pr«it^ %5?[ fw t? ^5 '^(•“r (3^) I ajtftci? 

?frfTO I 



*1 Vs fsar—et^-^ P"<11 b- Vs fKif— 


(^) Pr^ 'sm (^) I 

('S) C^^^ ^PfTl y£i^ 

?rfc^ (^) I v£i^ "Sis*! pNt? ^P^tN*f I 

^T*Pf^ ^ ^1^5^ 3qrctt?r ‘i-t 

^V-t I 

(8) Pw^ FTftPe^ §^<V (^) 

’^rr?:^ I oq^JT 9tjtTO ^^5^ ^ I 



( Non-luminous flame)—^ 
awi5i ^ irt« I Pwl fftiflii I ui^ PwH f^fs Tv>t: 

• t 

(i) c^tfe (^) I 

(^) P\^n ^•■“f (’^t) I vii<rtcs( ’tJti:^ '®r[ipr^ 

I ^<»r ( Reducing zone ) TO I 

('=>) <2tt^ ^ (^) I ?frfOT 

I ( Oxidising zone ) TO I 


ffc^ TO I 


i I vii^fS 

5Fl^-'5f'8 Ptffi 

^2Xjf^^c*r 

I 

^ I ert^ 

I 

o I oqs^fS ^ ^T5- 
^NC*f 


9tTC^ 

^i^ ^11 

C^ ^•s*\ 

Pwt^ 

C^lt ^V-f 
I 

’tJt^ 


PT^rhs 

^nPi¥ 

TOt^ ^ ^ I 

^V*[ I 


'5^'c“r 'siif?!; 9in^ 

fwi ^?i TOtc^ 
35C^ I 



IjlPH 

FciR ffe’Ri f*Ws( froi ^ I 


•ift^i 

1 I >i|^ •iflwTS TtB- 

'St 

^sPCR I 

^ I v<|^ 'f’ll’lWTJl 

Tfs-ifs <a^ pf«rfi( 

'SR'Ci <ra I 
«I <4^18 

Pt^tt^t c»tt^ 

pr«ti 

totter 5i|^ 

^>3 I 
8 I <il^ 

(Sjt^ 

Pi^ ^%?ra 'si'vCi 
tW I 

«I ’Ttc^n ^*it?i-'sf?if8 
Pt^w^ ?Pil^ 
'SRtn (-smi eift« 
Pr<tT) Pi{«M <t%i 

9T«t I 


*I^cw 

CTt5( «WI ^ ^11 

5Ft^?« •iPwtJ: ^ 
^ I 

PPTfil tttfS^- 

®t^i6 srtsi 

^ I 

^*tfRra '5t? ^tc»ii 
#11^ I 


^’TO-^.T? V-. 

P#J1'5ltPll 


im!?ra ’n< 

sjg c^w 

I 

^ (^) 

I 

Ptffi ^’fi 
"81^51 I 


^ii?n 

’tft'T® ^ I Pt«rt?r 4? 

«!tiw '«rv*t I 
^IPII ?*11^ 

R«HR'4 «ljRrf^ 

Pwt9<llt^^"rR^T^w 

»R* I 


( Cutting, Bending of Glass Tubes etc.) 

w 

i I (Gutting a glass tube ): 

^5-JR51 cfef^SRT fen?f C'®t^ nn I 

^ I5tf^1 Mfiim (trian¬ 
gular file ) C^ %Zi{ ^tf5^ C^tC<J 

FTf^^l ^ ^tf3^ TO 



Ff^t wt^e yS\-^s 3!C9f >fC5f 

^Vr*\ I 

^ I <2lt^ ^®l Wl ( Rounding of sharp ^dges 

of a glass tube ) i 

-sTt^ 'sm PWii 

^«|*C51 ^tPni1 C^M'Q I ’tftrrl fift^ft ’sp?«| ^ I 



mm '^rt^ c^^«i f*r«rt? w ^tf^ ^ i ^i 

tm I 

m[ '8 ^5-Tf'Q ^tf5^ ^ ^*1 

I 

J 'O I ( Bending a glass tube ) S 

^1 (2tt5 ^ ‘ft-t 

iflc’Ri BNs^ Pr^n *«it^ I c^ 

^ 5(c5i^ efhi ^^t5i 



i. m W ^ OTQ^ 


I =15ifg <l(T5? 5[^5F«1 5^1 

c^-t =i?R ^'tul =i5ifi fSi^t:^ ^tf^l 1 Prtrtii 

?tfe?r «*rrf^ c^tc^i ^Tn 

^ FTPnn M?, 

v£|^ ^ <?ttC^ I i{9|ftc^ C^ C^tC«l 

(71^^ CTf«t C*if^5I ^ '6 5RR 

^ ?[c^ tr^lc^ *rf51 







^tR?l itvSl ^ 

"f ^1 <i(t%5i fwt ^%l c¥n 1 

^ s^^ife tr^ I ^^ ^ I 



!^? ffel 

8 1 5 RP 355 ^ «l^ ^?rl ( Drawing out a jet): 

>pp ^5-^icsRi (gtt^ ^ ^’nr Pfffi 

I c^ ^C5T Pf^ ^tftc?r 

"srtf^^l ^ «2rt^ fwl '8 (TTt^l^tc^ to ?[C5j ^ts(— 


m ffei 

^ ^ I ?tto, 5OTJ ^ c^ 

<yii^ ^^1 1 ’srrtoM ^'®1 ^ 1 

>^?p ^<m '^riw ^ t »i?p ^■«r ^IfB 

s?5i *rt«?i ^ito I 

(capillary, tube) <2(1^ ui^fB 

^-5^»!c^ ^ ^P?i bi^ ^ 



v!i^ •^^^ (fini lo (7\. ft. W ^Ffe^ni 

^tf8?n ^T'S I ^ja[ ’fffRTs^ ft^ -<13?'^^ 

■ • 

I =1^ ^-S(:5Rr ^RrC^ nfl^1-si5! <S^ 

I 

<t I ^t®p <£|^ Wl ( Glass blowing): 

«c%1 5lt® Potj ^rt%l 
to *^rf^ 511 5RJ51 ^ ^ ^t?ri 

O—= 


^x ffear 

I 7{s^ ft^rr^ ^tft^ ^ i ^t'Q i 

5{t5T^ (srf^ c?tm I 

dlTv '=1*1^ -Stt^ f ^^8 I »i|^f5 C^ftsi ^Tfs^ 

«2l^ ^ I 

I ( Boring a cork ): 

^£^^^ ^ 5^8 ^t^iT C^ 3Ff^ ^ C^t^SCSRT 

^ orr^tttr® c^t I w\ ft?rl 



i8 m ffeai— 

®rQ 1 (cork-squeezer ) 'SK'fJ 











^fwi m ^ 5[tn I l^ti:^ ^ 

•HR ^ vii^N <itC3[?i '^ft^ti:?( ^?t I 

^Ksg (2li?^“r ^1cji?[ OT 

C§t& f|l?-ftPt& ( cork-borer ) ^[f^?|1 I 

cxtfel % i ^rf^t^t 

C?( fe 

WI c^wf5 

^if&?i c>ii-^i 

w ei?:^*r ?r[Rc^, 

c^jn^ ^ 

^ c%i^ §1^1 

I R’lfl^ fm 
cw ^pt^1 fe 

itt iJt fK?-—fef 9||rf I 

iitR?rl ?t'9 I 

f|^5 TqWtc?( ^Ri:'< I fe 

^tc^i fl^f c?i^i >i^it^i ■fc^ I 

fl;^ ^tc«^ ci^Tf^c^^ «fhi[ci (2(t-*? Tqn:<i( ?tf^ 

<5^^®! fs^tf^l I 




[^] 

• • 

Wl ( Fitting up of simple apparatus ): 

m] prf^t^ I c^tml ^ '2f«lt% 

^i? ^sui;\m 

PtPrc?! 1 

C,^'\^ ( Wash bottle ) 

'e^t^ ^tfl^ W I tfl f^^PfPt^ ^‘N-fsPr 

(i) ( Flat botto¬ 

med flask ) I 

vii<Ffg j ^pj:# ^|fe % ’tKWPf 
—P^il ^t5 

(s) ^ ^[5-51511 

c^ 

51^ c^t 

c«i^ «lt® -sltii ^511 v£i^* f^—'«?rt»i c^ 

c-ni2it^ ^ i sic^iir 

Cil^TI vil^’ V<|^^ ^5C5I I 






s (500 Pi. Pi.), 

Tt5-5|5I, JPK^?! 5ItC^ i£l'ti|i*I 

s 500 % Pi. wt^ ^'^ Vila’s 

iitPi?i ^v8 I ^ fef5 ^'q ^ i 

4^15 ^C'Q?! b(^ filtTl 30 C^. P. ( rfOT ^56^ (Situ w ^«i) } 

Mj «(t^ 15 (?\. Pi. (.si^m -stt^ ) i 

situ 10 C^I. Pi. ( -fit?! v£|^-'^llt*“t ) I =^5-5151 

<srf^ ^*1 ^ I 

30 c^. Pr. fpi ^t5-^5if5c^ «it^ 6 c^. p. 

«Itil 60® C^Z^ I 15 C^. pi. 5l5lfe^ «2|'hl 
'Slt^^si filt^ 120® C^ti:'! ^t^t'S I 10 (PI. Pi. ^t^-si^ift ^t'^ 
^ 355 ^ (jet) ^ I =l^'9pl 

?iPr^i ^'Q1 ^ I si^i-sPi ^tPs^ 3»it^twj 

C^5l I 

y£^^^ ^|5 ^51 pfi ^:^-7I*NC^T5i:^^ Tff^J 

mPRll 51^ ^?r, <PR Iflc^^ \C^ ^t^tlPl sitC’t I ^’l?! 

^t^tlPlJ ^c^^l ’11:M7 (PK15^ P^fl^ Pc^ C^35 

»i^Pi ^ f|is I fell 1 :^ tr^Pi 51®! 

f|i5 w fwi 1^ < 211:^1 wm ^ I 

v£)^^*t 'ent^ c^5i^ Pf%5 '®l’s“I'®Pi % 

^t^T^l Jl^I «2lt^ ‘il^l feT^?l 51V8 I ^’^E[C^«| 

SICSI^ ^*^151 Pm nfm ^T^sisift^c^ 

fe iStm ^'Q 1 ^RPtil vfit^n fe 0 m I 

tr^i MpiiPi m i 



(JR ^’«gc^tc«i ^{cm ’fi? ^ 

vil^N ISTC^ej a[C5I ^C5I v£IT^ 

^ 1^ *tTCf^ fl3i C#ICST ^^1 tffe *ltf^C^ I 

T*5C5^®i tWij «(t® 

(jet) ^ 31 “n^ I 

ca^, fl^ 5tOTi c»m <211^ w\c^ ert^ ^ nf® 
i£|^*N C^ =(OT c-t^ «ft^ ^-hl I 

^pi^l SFf? 'S ^ •llf^v® ^ ^1^1 
^ I iptTO «2rt^ f^-5^’N*f ^ 

^Ffind ^ I 

'8?lt^CTN55r5r^< ^Cirrft (airtight) 

I ^gr c^- 

Tfft'8 I wm 5t*t ^ 

fl<t ^ I h5 

^‘^^«rt'i. 5n:9r^ c^ ^1 m ^ i 

^ ^ wMt^ 1%^ '8^rK 

I 

apHT f Rc5I ^^ fl^ ^srfi ^t%1 fe’icil?! fic^ 

=^:5T^ ^It^tPU ^ ^C®ra «ffil1 'QR^ I 




( Laboratory techniques ) 

I ^si^H c£i^ 

■«^®1^5^1iI C^ti^ ^tr.^ I >21^^ 

^<5^1 ^c?f ’S’tmsfir 

i I t9^«l ( Solution ) 

5 I (^) Jft’rt^l ^*1 $fC 51<I W j^^af 5R«j SfC5i (Soluble) I 

^ 51^51 "5!^ 37^1=1^.’! f^RTl 'Sr'-l '« siSfJT^ * 

’lf?5rl*l >lt«ft^*1 ^^*1 f^‘lt|5l !Tl?I I 5M *lc^ ?!rl1l ’m f^^l‘iC5p ^*1 ^1 si^«| 

^ ^^rl =nf^ ?t3 I of^l^i I [ ^5r?r «s^lirlci ^ ^5%. 

5Rt^ I ] ^5 ^f??rlT:f I 'SfcTc^p ;ft^ 

(Solvoiu) 

(Solute) ^rjA I 

api‘i=a?t<i^+3rt^ i 

(''!) ’t-^>t'Mr.ci ?R«| 

^pfwl >i!n3 'w. ^c-R- 

^ I ^ 9|fc^ I 

^ I (^) ^^’5Fl-»lCcl f4|,’*f'l '^ai ^ "S atf^f^2i«| I* 

m 5tN ^<51 filcsrii «tca iHCB 3Ri i ^jc^r (in- 

^ soluble) I 

5rt^ ?t« I I 

* ca >R0 ■^•^*ra Mia 'q (rtomogonoous) 

‘iia'N atOTi ^?t*ra Mia 'q faf^ (iiotorogoneous) 

’laMacM I 









Pl^t^ 


c^ ^c»ta 

atf^ sfceT ^ sn^ 1 

'fiinl'Jt ^?rl 

3J?f^ Bfcl ^ 1 

's 1 4K5iI 

’fr?.^t‘l ^W. i (^) 
’til’ll ^ 1 



(^) 5rt^ ( cm ) 

«a«i 1 

srf?^, as’iia ^leic#, 

('"!) Jll5|r.5F^ 

¥.f< 1 


( '^*C4 ) 


^^a 1 

(M) 

im 1 

^jtcatf^ta c^tat^ <^c«i 

CW\^^S (f»^»!lW51 ) 

’la1^1-5?# il'Sil ^ 1 

^c’ta citai 

?a 1 

l^l) '® v5l 


^i^ri ^3a^a i 

(€) 

^C5ia 3\"^'f fiifiial 

c^t^ ^a’^ 


ata 1 

^C5i iaa^a i 

(5) c$#l ^t? 

» 

5ir5it%®fa^ ^nf^?5a i»ai 

jrN!F5f^ ^rtf>i^ 


•2t^f*a't':5i Atc^ta ?a i 

(f) ^ 

^ 

#ii^ia 1 


8 1 v?i?Ff& ’tf j 

^♦ftcaa f^cll (Copper 
turnings ) ffl^fTl ^ 

=rl1%ai ?t'91 


^Ba-lla i 

f 





ib* 


nttTI 

®RC5^^C| 


^ niNl-srcei JiKt© ^ 

^tf 1 % ^'S?r R^ 1 


^iinPB fH'81 

^ v5^ 

^Ry® f^Ritsf ^.*1 

5r ^s\ ^9\ >£t:m 

I ^ wf «Rf*tl 


3 r*:(< ■‘??i 1 

^ 1 

?t?i 1 1 ^ ^’tt? 

TTif 1 

c^t=T c^ n?t< 

filPwtl ^ 3 f%f ^ ?![ 1 


'©fim 'Q ntC?I I 

ism ^8 istc^?[ sfTid i (^), 

W, (’t) ^fesT^ i (yg), ( 5 ; ^fl’sjrrir 

is^'i'©!^ I ^ c^tpic^, 'sotc^itp^i, >it5i^N-^l- 

^^rrP ’tjt^ ^51 isfl'f;® =«fc^ i 

^vs\ 5^c«Rr I ^c«(T 

'siR^ v£|?Cs ;sm 

p3^ jf^tcw c^% I ^ar ^91 %tc<^'Q i?f^^ fk^^ 

'srfti I *nft< v£)^' ^aj isT^c^ 

ntt^l n^’sf'i P^t^ 

« I ^fiPTt*! j '^C .01 '®|^f?Rf%^ ’t^ 

■>1^^ 31^ <<I^|b(.^ ^ 'il^N P'8 ^5t^~ \5t^‘*lt«1*fl^C® 

^I't^llBc^ ^5? 3nemll555f .:s^% I 

f*r»iit?rl snfsin ?t« i Ra*! ^ I 










1 

i 1 v£l^ 

=itt^ ^C3ra 

*lW® ^®T ^^itvo 

51^51 

’lfiwt‘1 51^^ l< 

f^1 «rtii 1 ^51 


1 



ft-® 1 

1 

1 

^ 1 m «ff 

"SW?! vst^l'Sjo 

=rt^ f^pit'Q 

1 


sn ^|?[i 


^tc5 ^5^ 


^ 1 




^ 1 

^ 1 


^'s srt^^ 


f^*l1^ fW# 'srt^'S 

m 1 

1 


8 1 fN^t# ^ ^I’t- 

aR*l 

5rtai1 <1^ it9l ^ 1 

nfipitisit^ ?t=n 




p!^ 

ism 5iTO f^«t*i I 


f^f?l M8 ’ff?Rt*i 

’tf^*rt‘i aift^ *tlc? I 
OR'lC^ aR*l ( Saturated 
solution ) ^ I ♦tf^RlC*tiI ^ 

<ttf^ w[x^ m 

( Unsaturated solution ) ^ I 

(^ifhn? m ) * 

^’Wart ^ ^C5f r^l ^injart*! 

’f(?l I 




• m?\ C^ ^«1 C^ arR ^rtfwi an*! (Super¬ 

saturated solution) ^ I 







Bf^i %i ^51 I 

=n^ w\'Q I 

’351CJH ^ I 

^c<i 

^f^1 W ^51 
^ I 


9 \^ 

fta ^\f5 :9tc^ ’t%M ^ ^ I 

’tf^‘1 PM m] ^ 

?rtn I 

‘ii^ (at^) 

nt'Qill 1 [ ^ C*ff^, 

5^15 3rt^ 's ;st^—^ 

^?ri ^rfsi I ] 

^m\x, Ji^sf ai'lt# m 


^ I ( Decantation) 

c^ ^tft c^s( nniai ^c5Rr «t5!fi[^ 

ntaifSc^ «i ftwfc^ 

’itafft?! ^'hi ^ «rr^ ^^^1 'sitc^T I 

ntcai^r *tfr< (sedi- 

inentation ) v£i^* ^s^i; ( sediment) I 

♦n^srlsrff^ irffinn < 2 i«it^i:^ 

^srt^W ( decantation ) ^c^i I 

♦ift^ I W f^l ft»rt^ ^-Tf>8 

^f'Q I ftpnri c^Hl ^ I 

^N—ftRT^RT fl^tCiT^ 

m] 1^ v£i^t ^ aR-f! 'srfcJT | v*)^ 





sitcM w< (^^) OT sri I 

vfiNiC’i 5^1 51'®^ ^51 Fffinii c^ I 

I 


'® I ^'^*1 ( Filtration ) 

^tft 'Q 51^, C^ *ltf?r 

^c^rr ^iTftfl^ ^ i 

<2t®lt%^ (filtration) i >ffe *tf| %rc^ 

*lt«ft?I®t^: ( filter paper ) I 

^ar^ltf^ I ^f5 v*pff5 ^fw, 

^5-Tf'Q, Bit'S I 

»i®if% I v£i^f5 c^it^iw^ f?-5|jrtii ^ 'St^ 

^nn ^ 'Stc?! 'S t^ I ^'t^ >0 

( cone ) ^tCil 'St^ ^1 W 

^^t's I ctpt^ ^51 R^t 5!pt^t^fg ^ti5ic»rii 9tTa 

^ T(t'Q—5FtC5lt^?J 9t1 'Q TO C^ 

=I1 I Bite'S^ Ift'6 I ¥tt5^C51?l ^C5 

^^f5 (?15( ¥tCilC5|?f 515f ( stem) ’itc^ ^rfe^t I 

vil^fi fl^tc? ^51 5R«I 

^'Is^ ft*rt^l Tit'S I wm 

^vs v£ITn iiirt< Rfat^ '«(tcf i' 

^^l^ fl^tni^ ft«r®if5 v£i^f5 ^TfC'Qit ?fi Ti%i Rsifet^ 

^?r iFt«i I <2lt®f5 ^*Ri 

^»r c^5(t3f I iJtfMt^ 



TO TO 

ertc^ vfi^l ^C5 *»(tc^ I 



ib- 51? fN—»ifl2m‘i i ^mef ^ 

f^f^ ^ fel5^ TO fen ^ ;5^«| «(5[t^ 

bRi^il «ii^* ^(.b^r ^ j?^*! I 

^ ^fem ^ i 

%b?r fWOT (filtrate) f¥^n 

{ residue) ^ \ 

vfi^fi *tfe5POT[ ^c»R Pr^t^ 

^ I m ^ c^tc®T ’ifhn-Jicet 3pt^ 7^t«ft^«i ^7[<\ 

^ I m:^ ^5^*1 I 

’ife?!^*! <2f«tt%^TO< ^5^ Wl 

m\< ^ 5ri I 

^sfeif af^^TS'hr ^ift^l 
c^ ^fe( *i?t< ^sm fe5Rl ipr^ ^ vfi^fB *t?l’^-=i^9i 





Pwt^ ^ srff^ ^T'S I 
f^t^ 'eiiti5-?tt?Pi 

^ I ♦ftcisr c^ ^ ’nfNfi ^?c5f ^ i 

c^U ^1 ^f%C«T ^ I 

8 I ( Extraction } 

f^?f c^^®rsr[iii 

<2t®ft^^ fwt*t*f (extraction) I f^2^C®t^ 
<j«?(#t<p^c«i c^twl v£i^ «(«tt^ sjc^ft ^firc^) 

<t| ( Evaporation ) 

c^ ^Wsrl^ ^s^icsra to 

^ ( Evaporation )^m\ 

(^) ^ ^C5I 

^ift^ I ^ 51^^ 

^Pnrl ^T'Q I f^^*i ^1^- 

Tl c^Ri ^^tfl c^i^ 

*twt«f isfl^ ’!t'<T?r‘l ’^fn^fai'hl 'gJ'tl^C^ 

’twNfi ^ ?hl, f¥l ’IT'S?! ^ ^ I \ 

1 i£i^f5 c^fro ftl 'siPl 

*if^^t«i ^ I ^tPnri ?t'Q I 

1 







^*1^ 100” c^zm ^1 fe ^t’f^tsit-? 31^C^? 

I 

N8filfel?r I f^Pi^ ^t^lsi ^ ’itr.sin 

^^TtspT 57t^ ’irrc^ I c^c^ ^tvfet® 

’^iTc^ I 'sit^fet^Pr 
^^ttc^i Ftf^^l m I c^3 

^tz^ vii^fS ^1 c^% ^tv&l ^Pi^l 

I 'e^l^t^ '®J<fTN“r ^^51 

wi I 

^tc^ifti ^^z^ ntaic^ 

^tcsi^ ^^51 ?ic^ ?lc?[ I 

1 f^c»r Ppf ^iTscr^^i 5i^m 25 ^*^ 

'SHt^fil ^1Z^^ ^^T'Q I C^f^, f^C-r 5!^«t 

*tf^?l ^tc^, Pl^c5 I 

csm^ f 

*11^ I fl^t^ ^«ff’“r ft’i^f-ljtC'Q 

^r?i--mPi^ ^i^tc^T I 

^c-r f^-i16 I 

^1^*1 ’ic^ i?^c«ni ^-N^r m vatn ^ISji 

fk-r ^tc^ I 

^TPrc^, ^9i ^ I 








5!^«nf 3?^«l v£|5?fB C^fto 51^^ 

^5^=^ Pr^t^ I ^f^i:5t ^•^»r 

5lt^C^—7it«rl^«| 5!?[el C^W «lltpFC^ I 

'29 1 ( Distillation ) 

c^ ^sm.^ 'Stc^’t oi^ >fiiiri 

^<IC5T <2j«tt^C^ ^ll^il (Distillation) \ 

<2(®rNt 'Q ^^51—w£|t ^ <2feft^^ I 

s 5 “7l^^ Ti 5F3;^?:®5jjrf^ i 

(receiver); j Pjnw-fejt^ j ^Tl-^tPf; fl^f; IP^T?- 

I 

^lt5ii?pt^s c^ttsi^'^n PPrfe ^t*fr^«i ipt^—^t% 

5|ip ;^sf «i(tc?f I 

^1 ^spsspit^ s '®rfpj^5Ffw 

i^Wsf^c^ <iit ^5ic®515rf^ I ^^ii:^^Jitcg?r to 

fl^ JfSp I 5tflnH C^&l 

(jacket) I C^lt^l <2ftOT ^t^T^tfl 

C^t^ *tt<-5^51 ^tc^ I 1^1 TO 5T^ 

^ ^ ^%l CWCs^l I 

I iFtc^ c^i ^51 sitirl 

^?r I lilt «?c5i v8 <iTff«if 'jqtci I 

fe’tJf-gjtC'Q ^\t^j 

fern's^ wf'Q I ^c#iT rTOT «iti:'^- 

^>rf'81 ’?ttc^tf^OT ppi ^zm c^-f 

fe^?r I «(t^ w\z^ <T[<-5ic5i? 



<pmR 


ijtC'Q^ ^fk^ 

^t'Q I ^’Rr <2(t^ vii^fe vftt^c^ (^^rtc5( 

?FTc^) ^ fiic^*r Tft'8 I %5ir ntf-stim 

7 \^’^ ^prRr ^5|fg ^sf^csRT ^ Tfft^ 

•ftf-JlC^ ’rf^ "51^^ «rt^ Sink-v£l?[ W I 

^ tpic^T #ter f^iri cRt^l 

5<c«i v£)^'n -sm ^1 

•%| ^ I ^ ^«\f5 ^ifl %55! 

I 



3Ftt^ nt*^ »!?PW I 

^ ’iTfK' ^ ^11 

Thi 'siTPinl 

^ vii^N ^ c^fel >511^ 





I 3#^ ^TO 

( distillate ) ^ I .,3FtC^f C^ 

( residue ) ^ i 

TfT«—^5 t ?rhi I ^ 

'S ( retort) 

nt^5{faF^ ^-\ ^-fe® *rt!:?[ i «2rt^c^ 

w «fc^*t ^tcsrl ^ittc^p oi^'n »sjt^ 4T© ^tcar ^.Pr^ 

^C5<1 I 5IF5I ^51 Ut^n ^ ^’^Rl y£m\f^ 



5(? ffejl—»It^ 


TFtpRl cvfvsni 1 ?ic«a 

^5f «rc^«r s??[T^2rr?i ^gr ^ i ^^csi 

3it^l T^cn^r ^ I ^ 

sgt^&flc^ 'St'ft^ <2fc?it’t I •?f*ft% »rT^j 
C^ ^1 ^ I C^T^l 'snSR^ 

wfk^ ^1 ^-R i c?rtR ’lifM ««itr^ 

^ W I «t«lt%^ 51^31^ ^tH— 




^b- 

^ 1 ^v^s 3rt^ n 8 ;gtw— 

*(WT<C5Ft ^1 ^l-hf I ?3T^ ^ >1’®^ 5IC^ I 

H I ( Sublimation ) 

m ^l^fk ^tc®^ 

^%5r i£i^ ^t«l ^iJlT( v£i^^ 5?fSp( <if^«i^ I 

C^ <2l«tt%^ ^ (Sublimation) 

kS[^\ Tq^^ ( Sublimate ) ^ | 

aqar^tf^ I C'Tf^C^lfilsT ^f!f-«rf^I, 

?1®I, ^ I ^ 

»|iqif% I iSi^tfi c^Pn?i 

Tl gt^t’(f^Ji—t^TO c^ c^ y£i^ ] 

I vii^fg Tptc5ti:snr ^^1 fw 

m w\u^ 

^t^sn ^^T'S, c^s^ ■^^ ’1?toi|f5 utT 

^ I ¥tWC5!? Tf% fw fw 

^f5*N Ift® I 

ftc<i^ 

m I ^®Ri isr^c^ ^t<f5 

^ ^ it®1 ^'nC* 

5(? f&Jfl—^ w wo. 

• ^ I C^FlWi 

»l^l® ^CSlC^Rt ^ ^'^\ C^^8lrl ^ I f%l’s?‘l 






^i» 

^ 1 »rf^«(tC5« 

^jPnd ^=! viRifS 

I 

<2llt^ ^?rt W?t'«’jw I 

-V- 1 ^ •^t&^t^«l ( Crystallisation ) 

iRf^^ ^t^t^tait^ ftfwl nf^t«1 i5TW ^ jgfl'f^ 

®tti:^ I c^t^T ^ 

^^ I 15N TO1 tr%l T^tvs 

I C^m\^ ^1 ( crystals ) Wl ^ I 

ig^cj C^>1 «t«tt%^ C^P^Tt^ ^1 •*|sl&#t^^*l 

( crystallisation ) I 

f^#iPr5 ^ntn ^ I 

^ i I W s 

I ^f5 ft^vf-llT'Q, 

ft*f, Ijt’^ f¥^H ^ 'Q ^^911 

I ^^t«i ^nrsr (^‘feri) v^sr 

^find '®^ I fl^c?f ^9! 9i|^ ^i^tc's m 

^fwi ^9TC¥c^^ Prrr^^i ^T5 -wq?i ’rr^ti:^ ?[cii 

?lc^ 511 ^ ■-^’ftir ties nRm i 

^«ff5 ^?i 9|•^^J^ ^tsT I i£i^R ^*ni 

flc*t?i I 

I TO*! '®it?r'9 f%i ^*it^ *i|9n:5pfe ^sT^RiC’i 

jRtfsc^ <irr^, ’q^’s?'*! sn »it9R?p^ <irtc^ i 5?^*ift 

vfl^rsi ^^911 *!fl^'9 





^^‘l ^flm 3^8 I f|^f5 

fwi i?tf%^i fwtc^ ?rtf^^fT'8 I to %53T^^ 

<«rrc^ »tT5h?r:^ isr^«i 

^ I ig^«t ^ to to %3»i ^f5c4=jr wst 

^ I ^c?r c^ 

•(J»t3| af^ ( mother liquor) | cm m to 

T5t1^ c^f^ I f¥^ FtPnri i 

-4ti 

f 

c^to ^^t?f ^Tfsiwfe^i ^'81 c^pRft 

to to^^^ m{ 

^tf^ ^ I ap?i*r: i 

C^^l ^P-TfC'Q^ ’iTa 

^tsii ofN8irl I c^6 

I ^5^*1 I 

cm ^ ’ttcai FtPi^ OT ?p?r I 

C^jpSft^ <2j«t1^ ^1 ^fe5( (?^«R I 

( Recrystallisation ) 

i I n^R5C^ msic*?c&^ C^ C^t»I <2|^ 

c»rr*R \tm \ 

(2i^ m I ^ 

v£i^f5 ^^Fti:^ ^ I ^31 niM m\t^ 

’it^tc^ i5^«i ^wn I ^«i %'3«i 

t? <^'®rf»( toOT to ^ ^ I 

^arN«i 



^51 5R I ^ •l^d c^ 

c^sjt^T^fii ^t9fc^ btPnri m m \ 

^ I Mfif5-^«f11C«6l ^t^l s 

C^PlsrfS ( sand 

bath) ftc^ ^ I ^ 

C^tC^ W I ^5t -^tcsf 

v£i^f5 3^^ ^C?[ I ^fic^. 

f|ig ^C5^ ?ta 'sraji^tcsj istPnd (m i 

3^?ifg c^f^, c^f^OT ’tn:^ ^C5ii 3^^ ^'s ^ 

Tpfg<^ 5tf??l1 I 

o I ( 2 j*tt# ^irl s 

( < 51^1 cw^ ) 


S^ I '5l«csw^«l ( Precipitation ) 


1 I '.‘l'^ 

3ll5frsl«| 5RC*|i| ^*1 

( <1tf^ 

srtlc^^ 

I 


^ I t!l?5j& ’ffl^1-*K«l 

CJftfeflfl 3rt5iwc^^% 
•^‘15i^^?rc^c^f?rai3f; 
cipii#* apw f5i*tt9 I 


n^C?i?fe| 



cmfert^i « ^isrstii c3FWt® 

^ ’tTt< 

1 

i 

f\r 

elf 

1 

1 

f^«>llWl f^rsTil CSPtiT^ w^ 
siPrai ^ ^ 1 

(djTO figi^U 
CIFtirt5=5 ) < Precipitae ) 

NaCl + AgNOs = AgOl + NaNOs 
3Tt*n '5i<f;m 

Jitfi 1 

1 

CT^rai^r jUck# 

‘Si^? prtf^ c?Ft?t^ arfl^ «nc^ 1 
Na 2 S 04 +Ba0l2 ^BaSO* + 

2NaOI 


W] 

mtnwv *titm v Tw mr^ sijvtv 

’ra«j ftaMwWfit ( Separation of ingre' 

dients of simple mixtures): C^t^l ^T^*! *lfHl 

fI fkf^ *rwtc<i ^gr 

v£it ^ I c^U c^u 

^ ^ I 

ftar ^*tTc<g ^cwf5 'f\'^^ <2}ett^ fen n^ri 

I ^ c5!fni?F fnr*fn 

^ffe^ I 


i I ^ '8 C 9 |\^<^ pl 2 ^el ^C® ^ I 

ntm ^n» ^^11 

ntn I 

I fn3^ nsftm 

nt^ I fer?:®tn ^tn 

’ttcn ^tPt?i ntn, ^wm nf^nl i fn^rc^fn 
^ wrn’ttn ntn ntn nfnni i g^rc^ 

^tc'® c5j^^< nt^ I 

^InK’i ^nrnT^ I 

^«nft^«t 

^Fjt^Tcm to ’inTc<n 3rn%n fin^Tto 
«2t'ft^ ntni wi ^ i 





VDO 

to 

>T’^< I 

I 

>iNt^l®l 51^«i 3??!%, 3!(tf5I ^C5I I 

<2f«tT^'f ^t?f1 ^^1^oi=2i«l 

^tci; 5i^«i ’tt'Sill ^ril I 

I fl?Ft^, ^t5-FNQ, 

I '4^15 PlsT ^'S I ^^\Z^ fV| %| f^asr 

^^ft<f5 Ftf^irl ^f'Q ‘-^tF-f(^S ^til1 s^tf^^l ^rt'Q I 

>fr^t?:^7 TfF-'Jf^ ^J\ fiar«lfi 

I ^{'<w I ^ c^'&^l 

^ ^fel irtf^^ ^'Q—^tPl ^tz^ 

^t<:¥ I tf^^z^ 

^gj vll^fg SfvQ I Pl3!rc«l^ ^*lfi(^ ^TF-Ticvs^ 9t1 

W\Z^^ f¥^ Ft?I— 

^711 ^£i^5^ ^ ^ft'8, grfTi ^?r, 

^t's i£i3?^ w?\^\ 

I -stf^ P(2src«f^ ^ TO 

Ft^i I ’Tfl^ TO f%si1 c^Pr^ m 

c^T^ * 1 ^ 2 ?^ ?i^^ '87itFj?ijtc^ ^ r 

cw\i{ 'si^c-m sn ^^kz^ TO I 



«8 

«tf^il-| ^=^5 i{1 ^ff^ 

^^f5 c^fro ^3!=T Tlli:n?[ 

to to ^t’^»^5A I 5,tf| c^f^iiii 

5T?JC| 9if=^i i^dc^ , 

f^^f^r ^T?tw vQ ?:r c#f?:i^ siiii': 

^tf% "s^ I 

»£il ■sirm\i> ^Ri^ii feiRi;’® i 

’fT*r ■sfvf JiNffi'^i ^^*1 
7i”^<3s^^ ^f?(?n ^f<rfj|-!i‘i ^iri I 
^'?‘f^ ■sfvi^t^ ^^1^ c4s 1 


■^t*tt<i‘1 spc'tu ^5?t!i B’l'i I ^1?:^ ?tR i f?t':'<i*' '%’P 

^ ?^5! I =5T^*I ^ I Wl I 

♦ift^ '© I ^7t^:3itRiit^ c^Ft^tt^ va mnw w-«l^ '^p.'^ 

^^tfl I 

^''R"'’f1'®S[ fif'tttt ^f?I1 I 

1 C^p!=(, ¥tOT, f^*1t(-8TT'^, I 

I ^tC5(OT ( stem ) 'f^rl RtiI ^ (Pifhm 

^>rt'Q R3^«tf5 ^tc5^5f >i*^< fw i 





^f%?l ^T'e I "^UF 
c^Rft hz^ ?lc?r I ciFt?tl^ 

i^v[\ '^znl <?ltc^-1 1^1 ?ic<?(| 

^ICcT i:Tf>6T|1 ?R i£lTN C^f>Rf5 ^t'Ql ^t'Q I 

vi.^ ^5-?C'Qir ^t^ti^fj ¥[WC5I?f ^JtC^rff^Ht^ ca'tiltl’® 

I ¥TOTf5 9Ft^ c^m'^ 
I ( sublimate ) 

^^C5I C'l ^Jtc^tf^lit^ C^t^tt^ I 

'^^1 ^|C5T 'StfeTjtfS <3p2 I ( fBsf c^!^ ) 

8 I ’f^^, '8 

^ft-3lt5!'pftc^ fk-% ^ I 

3i^%^ I v£lt ^fS 

I 

I c^f^^^, ¥tW5r, f^’Tff- 

ijt'Q, f[^ i«jrf^ I 

I ^t^->it5i5pi^^ '€ m\ ( 

^f%?n >1^ c^u fi*tpf^i ^tPic^ ill I) 

I ^wt<f5 ^^f5 fi^tcii sfvs I ’if^'siT*i 

^r^i| ^tl:-^t5pptl''5 ^t^-WvQ ^T^1 '5t5I iTff^^l ^t'Q I 

^ I fi^fOT ^?r I 

5pfcsii:^?r ^z^ I ^ ^ft- 

Jftsprtl^ vill «lfeltf5 51^’fei ;|1 7\v^ 

I i(5i \tz^ 

c^t^i ^t’l^'nii-ni c^tii 

5|1 ^Z^ 1%^ C^ 



^\rm] ^f'S I 

^tf^9l ft's I ^1^=^ ^tf->it5npT^ 
c^ w I 

'Q ^Wc^ c^Mi 

irf’t I f^^'5 

•Q^ I ^5| f|5^tt^ '^t^rt^Ri^ 

f5i2r«i I 

^ ’Tt^ I 

fifoS^^t^f 

I 

I ’if^'l 5i"^< 

13^* ^r??n "'Hi I w‘H 

*/ra':-<if-^ if^*! I (sl'tittif«■^!li^?j5rl) 

m*\i'^ ^[’nr5^=i mn sititrtij ^fs 

ni«?1 i ^-f^l ‘^i^t^'l ^ I 

^ ^-?RF^ C<f^5 ^ ^?5I I 

_I _ 

I f 

«»rf^rw 

5?^'h a?5j*i I ^Kr^sj ^tiwn i 

^ 5t5i I srfl^^ ^^¥1 ^ I 


’M':^ I 





I (^) "^i^N nfi’T'-hi ^npfTST 

(^) VSS^-N 'SWfni 

(^) ^5^1 ’tfl^t^ 5ihi m ^ ^ I 

«W 1 «jr^T5ff5 f^3^«i 

(b) 's -^ttfetc^^ f^3^«l I 

(^) 5t^^ ^8 C^V^C<'?[ f^3^«l I 

(o) ^ ^1 '8 f^sT'i I 

(8) 'Q ^tGlTf%C=^^ I 

(«) 'Q f^5r«l I 

(^) Ttf^ ^8 f^3sr«1 I 

(•^) f^-lt®f5T '8 ^11% f^3^«j I 



[^] 

gsjjicf ^fWTX^ 

( To find the melting point of a soUfi ) 

( Melting point) S C^T5( f^f^i 5TC^ C^ 

c*[^ 511 ^ ^Tn^t^ii «*iTc^ I ^ 

^tt5l C^ '^t’T^ait^ ^pRl1 ^ 

I ^"*1< ^1 ^'&^1 ^tl^tan 

I 'Q f^f*^ 

v£!^l ^t^-15tC’f 0"C»£1 

itPful m Vi } 

^^1 V I 

A^) 5RiOTf ^t9|5rt<^ f^<?i 
(Apparatus) t 

5pr?:si^, vn^fi c^iP^C'SjTs »£i^fS 

fl^lir, ^t*^, fet'® I 

(procedure ) S IjtC'® 

^t*^1 sft’tt^^l 

»iwro ^ ^ I ’(5’P^'sfsi 

it'Ol *ftf^ ®*I ^ I >PftJI*il6 *tfiwtit ^SPF3 ^^1 '(171 




^ I ^ ^ c^t ^51 ^tcs^TO ^05 fl^ ml 

I --tSft?^ R^-| ?ptC5^C5l^ ^^C¥<T 

^^Tl^ill mj «?(K^PlfetOT '8 WM f%| '^C^*r ^Ttfl 

Tft'Q I iTtPrc^, 0 c fl^ ^ -^l'^ vil^^ 

I ««(Ti:'SirPi5f^f^ liTw 

Tit'S I 5it5^;!|fg 7[i^ ^tP(i:^, ^ ^ ^c^t- 

^*(j m c^t^i ^il I 

^•r=^'A 'ilt^t’S it'^Sl v£1Tn ^tilTr 

^C5 0“‘CTOC5}^ fk^?i =iTf^ 

/ 

’^te PiR^ w ^t^tii. 

PiPi^i I c^i ^Tf c^ 

I 0 .. .• •^' ' ' ■ * .'• 


c%^ 

^C^cl 





1. 

• • • 




2. 

• t • 



C5!l^C5r^' 

3. 

... 

«• • 



4. 





5. 

... 




V (o c^rrriRr f^®i^ 

3trar^{% ( Apparatus ) % ft^T^, ( Stirrer ), C>ll5csi^ 

’tt^<ni ^tc5^ ( 10 . c^. ft. ), m^y ir\% 

fti’ITi-Irf'Q, ^t^i-'^tft, ftn I 

( Procedure )S v£|^fS C^ftw ftl C^t^q 

ppf^i c?ift w '£li:^*r vsi^* ^ft^1 ^ 1 





8*' 

\f|^l m \ \ v£i^ ^ fl*ipNtK ^Ri?i 

^^15 ^w\Ts^ w\ ^ ft’t^f-Sjtr'® ^t?[-^tf^ Ijdi 

^^t's I C3^r5i-'5^1 c>i^6^si^ 

r»f^1 ttn m c^m ^j\ ^•^«f ^fc-f «ttr.^ i 

i<ppr<F-it5!>i^ «^rc^ifPi^r?if6 w<j i 

>'^zm '9 m W.^1 ^U i^Pl^'-i^C^R 

c^if^i \«r ^mn \ 

^t'S !v 

fii:^ to ^'9^ 

««rRp r 'q 

tolPi^tc?^ to 

?1?:^ ^If^ ^^rsi ^d I ' ws 

^1^1 ’K^i’ m TO 

'Sjf^ ?$ 1 ’ 

C3(t^i TO I' cTtft^^, ^im c^tsi 

i:^ I tl’ifi ^t'9 v£i^’ 

?!IT^ ^ <!ff^ I 

TO I I v£it >iTO 

<«irrtTf^to ^t^^tail 51’spj I lilt ’l^ 

I 



fil^S 





8 ) 


t 

£it ^ 15 ^ ^.’tll^?r ^51 f^Rnn i 


n^-*! 

C^ C5It^ 

(tl«c) 

sff^t 

^tiP8 
( t2 “0 ) 

5t "sfMii ^ 

(‘‘■r’)-- 

fssiT CJ[^5tor 
cmi 

1. 

2 

3. 

s 

* ♦^ 

6.0 

-1 4 6' • 

• • • 

■*• 

•>> 

'' 1 * 

-i.. 


[^] 


♦>, 




* 

( To find the boiling point o^i^ater ) 


( Boiling point) S ^ ^'k- 

BfC’t ^v-r ^ W 

'£|f *5( Boiling point) ^ I 

^ W«1 5(1 31^^ ^^51 ^1^11 I ^TW3ft^ 

Bft I 

^Tm I j,;., j. - 

asrar^ttfe (Apparatus)? *rf^^' ?pf^, ftN, >5lt^, 

C>I^Cft^ f^*1tf-'8Jf«, ?l^, I 

(Procedure) S 2t«tf#lc^ cm^ f^pfe 

vii’ftw fi'-fe ^^1 (^ “5^“s c^«r) “■ 

®5l I W.^ (pumice 

stone) fit's ^5! C^T5^ I «i(ti:tl- 



8^ 




rTTO ^C6 m ^iv^ C^*t 

’«iti:^ft'5tRi^ 100®c fe m vttc^ I 

^til-^Tfe irt^-fs ^tRll1 fil^n 

^5?^ I ^n 3J^“(s I 

f%l’®f-*t m ^fSc^ I I00“c ^twt^tfl 

"Sltpics^vstf^ ’tfB f^f^fe ^T^f^ltwl 5|^J =¥fil^1 PiRfI 

?N'i, c^ % ^1^11 tt^tt?il 




' 2 if& ’'Us fsfl^a ’ 

c^ ^t’l^rtaii!! 


c%^ 




( 71 ^ 51 ^ 

1 , 

2 . 

Q 

* • • 

* • • 


I 

I 




^«(Tr§i 


8 fm a 

( Differences between mixture and compound 
of iron and sulphur ) 

c^twi I v£it nwt< 

5r|sft^«i I 

(i) i ^ 53 ? I 

(^) i Si'l I 

(o) C5l\^ 'SlJtPlC^ ^ft^ 

^tJt^ i ’fw 'Slltfes 5^1 I 

(s) ?lw ^\i^ ^^^Twttc^ ^ i I 

csrte'S ftat I ^ ^ 'a 

^%1 ^wff> ^51 ^51 f^1 ^5f Pl*rt'8 I 

Pi^ 

■X 5 I fsi«l ’t?t<l& -2t'g^¥tU«-1 ^tC^ ^ ’<1 C^t’M 55 I pit*! W 

^’l?! 51 (?!t5*l 55 51 0115*1 55 5l I * 

pNl 555 I 

>.' ^ I f551C55 ^1^55^1 ^sn C5it5^‘t1'Q 5^1? i 

^«?5 ^tt5l iI55|5 ^*11 ^Mtntfn 5p5tC^ I 

C5IC915 5l5tC5I *5^15''5 I C^Fl^lt^ 

C5St»It« ’15155 ^*11 C5^ I 

/« I 5(^5 f5(?l5l5 §5C555 ^-P5C5 ‘^C^ll t^»irt| rsilT;^ sj:^ 

^ ‘*15516 55 I ^*tt®t% '^1551^1551 ^^5 ^tCf I 

* C5 C^ 3155 f5Hf ’IfK 35«51 WH -551 C^ (Tf(5 3R5 fit5gf555t?:91 ^^*55 
PP55 f5 I [ il «51 ^’ft5 (’ll « (15) ^1*1 C?5 I ] 
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i - - ^ , _ , _. 

I 

I •im I 

I mm ^’tii I 


' X Ck 

» I ‘il 4 t& ’i <1T ‘^■\■^ VA 
'-s'ff-14^ fsiM '.1|5) ®ftC« 

f^T^lf^i 1 

=' j.n ^£l^^& 

4ti3 

■'" a I i|4j& r4| 

51151 

^f|sr(V4l^il i5t|-Jit5|¥l't5 

^tm 

ffT'S 4^ 1 

^r5£p^il4|& 

^AV[\ Jr[« I 


mrm 

ai^r^vs p ^fitii 

f^’l« I ^4 ^‘ll 

W 4|5 3if^« 

k31 

M 4fC5|| 

§T4 ^(41 ^tfS I 


I • ^ 

?l?n *ira ^^i<i’ ’ttisir 

^C'f'fl ^t¥4 ’tl^l »ltc'4 I 


>,, '!» I CM C'4P ^f<5ll‘t ’t^- 

C^l C4t^{ '>r’liC4‘f I <7[WM Wim I 

jrfli ?^m «Itil -•i4l& , 
fe*! mt 4^ I ^ f’fsi'l . 

I 

5lf5l I 


f^' 

'S^ W 4*11 ^ 

Miw® 4l|c§tcsR i(>r' 

C<A]m "SltCi? I 


c^lt? « '4 

^ic^ I 

4f^ ’t^4 C% 

l^Cii ^^4 4tn ^ I 

r™ ^’tlit'R^fsra 

^ ^ s(^ « 'SRif^ 

«1IC4iS^IWR'®^ 
3^^^’ 4ffa4 ^«(4 4^ 
m I 

fsf? %tC< 

mM m c4tJt ^’tics 

»nr4r.-5 ^ I 



N8 f^sr's sfi 


c@^l^ ^8 (?i\-f5t^ 

C^tfif 'Q* ^ "sN 4^15 ^ ^f^i ft-rf's I 

<ift^-5;i:5[ vfi^ fi«rtK ^ i f^sr«if5 

9rt9i 5^fe5 «rT?:^ ^’sl m i) 

I M^QI ^tCSf ^^91 *r*fNfB I (^||9pl-^9lf& 

^tf^ 'mc.m ’twt«^f5 n^fS «rc9i ^9[ 


'i&^l ^?i i) 

^ C5i\^ 'Q ^*iT v£^^^*^ c¥^t>i 

^ c?itf?|^ ’PfK I ^8 

Silt ^ I "'i 






X > 1 c?ftf5r!F ’W^i^ «i^f^ 

^51 ^ ^ C*ft^‘l 


55 I 


55 f^1 51^J ^ I 
'^5^ I tT^ 

P:5f5 ^ 55t5?ri ii^’?tfiT 
C9f<3ni Trt?ii?ij ^ I 
I '^m ■^ift'^l^ 


5^? w m 
c?^5tn 5rti JR^I^ 
^tc^il C?^l^ I 
^ ^ f5c*r5 f<ff 
5^1 =n I* 


51 C*ltf^ 55 I 

’tfrt^ 55>pw I 

55 5^51551 

^-5 ^nrt c^rt^'ti 

^“15' ^ 5f5 51 I 


>1. C^Rt5 5M5® 5?I—^ra 5l5t5r csfk 

5tf^5l 5T5 5|9|irl C9l\l5^ ^**1^ 5t31 5l5l ^^R'® 55 I f5^5i C^5l5 

5t9PPl^ ^ ft5l ^8(t^Ff^ 55 5l I 


8 ^ 






.. PW8 

8 M ^ is 91# C5l 

’Ibl f®f.5(i| 

^nt^T 3fttcwtc^ ^iW; 

51^ 

Pts 5?11 

wtte 

51^ 'SlTtfirS 


?ttc§tc^ 

fSl-lts 1 


W «lt^ ifit 1 

ft 1 

P«\SriI '^V'K^ 

jk 

?%5tC$R 5rt^l?^,'*’*- 
(CWt>i 3Fff«i?pf^ \8 

■^) |^^;*<rt*x 

i") 

\^(7ilPf^F ^p;< f^'t^ 'Q 


-«pin«iq Sft':^- 1 ?51 

SR ^ratc? 1 ^ 

^ ^rwi 

'Slip ifl 1 


!rtf5?il ?t« ’ifem 

^ ! 


?r5^^ 

t\T^^ f t'S 1 




’ttiSS 

^i's?!i ^rt« =n 1 


•nc5f ^ 1 

cfftr^i^ ’tftc’f 

<£l?l? c*llf5t^ ^IftC^il f*iW^ ^-i^ 

^rf^l 1 ^ ^nt^fH- 

fsi^ ^’iti'.s 'o’f^ 

^■^^15(1 1 ' \> ■ 

• \ 1 • 


I hpfgj C^, ^’Iliftsi'Qp! 

vSTO^ f^ipl I 



^rrryf'snsfb 

(Preparation of gases) 

‘s\im ^f^fi 

I ^3i 

^U\ I 

(^) ^Tt^ (Gas generating apparatus): 

‘yfjr>T 

( reactant) ^?[«T ^fff< 

^51 ^@pp (Woulfe's 

bottle ) ^l^^ I C^t^5I^ 

W.^ ^f^1 I ^'ff< T3rff5T^t^ ^gj 

( Thistle funnel f ^Tv 
9tTt^ m 

( Delivery 

tube ) 5it?|fi{ !ift!:5^f I 

^=151 'Q R^'W 

^?I1 I 

I ^^f5 ^^rf< 

RPtI 3P1^ ( Round bottomed flask ) t’MH'sq jpt^ 

^ I Ffm ^c«r 'q crf^ttsi i 





8b- 




C?Ff?rr^^, 9tJt>T ^tilin ^ '21TO ^ I 

9tJt»T (2t^ ^ ^£f<rs f^f^w 

Wflf »f^ C^itfel »|ft^ ^ ( Hard glass test 

tube ) Tl «(t5^ ^ ^ I 

N8 'srjTc’Rff^l ?tTT^ v*j^n na 

^ I 

(’0 ^tJt^“^\<5J5 ( Collection of gases) : 

(Gas-jars) 

^ I ^ ^91 C‘m 

Tl (Lids) ?P^1 I ^"?ty- 

(b) I By displacement of water ): 

^csf ^1 ^55 ’tTf^ i 

"StJt^-Cart^^ ( Pneumatic trough ) iTj^pfS ^ji>{ 



«ft^ W.^ ('Beehive shelf) ^*til ^fi[^1 ^^rfJR 
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^ftic^ ^tJt>T ^till 5t^ ^^1 I 

(^) '^W ( By displacement of air ): 

^ ’fJT^ ^*1^ Tsvsr? ^^1 I 
'srC’I’Sfl ^1 ^♦PTT^ei ^Tt^-Wfc? ^*>5r^ I 

’ITt^ ^1\ ^^^-1 ^tfl T^%1^, 

</l?w 


^b- f5ai_^ 5^- f^—^ fi?sT’W<l‘l 

^1 ’ITt*! ^ntil 

^cs[^ m <2it^ ^sf\m «tt^ ^511 sif^l ^ I ?tjt^ 

^fii^ w I ^Ic^fc^ cmiK^y 

C3FTftji ^“51^ ^ ^ I 

’tm 5!^ ^^C5i, ^fm f^<>i-^c5Bi 

?lt^ ^ I ’iTt^ ’iJt^-^TC^il -^\ ^’l^ltfil^ ^fm 

W,^l I ’tjm vflt^RCn I 



( Preparation and simple properties of Oxygen ) 


^ TTheory) i 'Q ^[JtN’ttPc^ fi'2!r« 

ZKClOa = 2KG1 + 30a 

[ MnOa ] [ MnOa ] 

vs^rf^^ 

(catalyst) ^?r§[ I 

( Apparatus ) S “(^ c^f^l ’ll’l^1-si'=^, 

vfi^fc ^^wt^ gJt'Q, 

(deflagrating spoon; i 

Of^crtf? ( Chemicals ) 2 
(Procedure) % ^ e^t^l 

I [ T'Uts’ftft^ ^Tt-^^TlC^ T^l 

^tpFC^ ITC^ I ^ 

ciPtc^ck ^Rcsi vrcfe i 

fWlC^fpRt^^^F f5l«rm t? ^1^91 C^f^n 

^ I z^fm^ t^c’f=11 ^tz^ 

iflt I ] uq^-^^^*r v£i^ ftai«l ^T^1 *r?lTi-=lC51^ 



>Mi ftm ^fjf^ ^P[U ^tc¥ i Pi^- 

>T^.-<ip=^ '^ifiiil vffvs I *f?i1^1- 

^^^ v£}«pfB iitc^^ '®it5^tfin ^t'a 



—*if^'.S!*t '2|^fs 'Q ^•'Stf 


flz^ir ^Utm ^ i 

ift’iS n^fl’spi-s^c^ f^i:^ Pi2rc«ni #|C5 i 
< 5rr?:’« ^ i vfit^nc’t 

^<rf^?r ft’tfi 

*i(t^ I 

^^Tf^irf^ caste?!? f?c^Tf^^ ?tTt? ^5? i 

^esT? ^t^fte? ?tf|? ^^rtc^ i 

«i«ie^ i%l ’tJtJi ?tf^? ?t'S—‘*ift^-5!e5i? f^e?? ?t^ v£i^ ^'oi 

?Tft? ■^'t?i ?r? I ^m>f-^t? ^"*j< ^1^ ^?i 

Ft^fai f??i ??i ^1 ’im-'^t?fe?r 5iTt?e;5t^ w 

=^f^l c!st% ^’’.T'8 I ^^-wie?? Ft^f^ 5r?tt?l 






m w «fc^ ^t's i 

’Ut’T-’Bftc^ ^ ^*PTTf^^ ^ftfl *rtc^5 ’ff^^ i 

^tc5T 

v£it^*r ’itn *ni 

I 

9fvS^^ ( Precautions ): 

(i) vi)^^ ^f^?| oft^fttc^ I 

{\) *ff}^i-^c5! f^3*rc«f^ ^n?i f^5i ’fjt^ ^Tfei *r««( i 

(s) ?ti:? ?!c? i 

(«) ^ C^ ?im ^1% ^21 ^"st^ 

CTf^^l ^1prc^ I 

(^) ’t^r 

ft’ife I ^n *ifl'»?i-^\c^ c^gT% 

W] ^f%c^i:ii?i ^t*ftii«i «f^ ^tft^ 

I '8 ^JWI 

I 

i I ^TJt^'^ci ^cwcsi? j « ’tqi 1 «if^i:5R ■njt>i e 

'0 ^ ’tfw ^#J1 c?^ I 1 

- 5 I '“ifiic.srW I '®(f^f.sr»( ^Jt^ ■Src-i ■®rs^^?l I* 

m\ I Nrl 1 

* «2{f=5»tr*f ^5{f5 sTt^rt® I 









'8 ^?[T^rrl 


I ?fe wt?! 7^ 


^ %i ^ f*i^ ^cii 9rrr>i 

f^'oi?Jl1 C?oT I ^t|Si5 ffTtffTt^ ^ iTl I 
Sft%^ 

•5tjt^-;^tc^ 'sm I 


,✓' 8 I (fl^i& ^S^«rl*(-|>jl(C5 ^^1<F 


^ ^ti6 


^Ti^?|5Tl () 5i'|?rl I 
Pr«itif ^>9 ^ I I ^ I 

’Trt5t-5ftc?i >ac^ 


I 

ff^ ’IC^ 5l3f5f5 ^ im^ 

^srtf^ TO-TO M erffi! p I 

%T f^'ufsrtJi fw-a ^Si'^s 
stilts? ^ f^l 
’v’wl^rl ft's I 


a I lil^Ib Ss^«f|«l-FfSfCB 
5l|^ 

I 


Jifij'o ^ of ^ 

<1^ im 

I 


jf^pra ^ 3^*1 

^ f^xtg 3^*1 ®rt5i PI 

5nf^wt« I 


W^PT? 

Wl? ST? I 

[ «£l| nfW^ ^ftl- 
cm ^ ^ i ] 

^ f% cw =f «f^pni * ^ =s 31 
1 


"Sl^CBfPt VCSf 

p 1 ‘iit ’tn^f ^ 
sTtcsf ^55 

^jTpfS 4C'i| I 

^Bjtfs^ (aoidio) 'SWTtt® I 
C + O 2 “ CO 2 
OO 2 + Il20"H2C0f • 

JTtsPrt^ ®^- 
^ I 

WjS[ 

'siitf^fs ^ I 

^ fi^ srisi 

'sitliw I 
S+O 2 =SOf 
SO 2 +H 2 O—HaSOt. 



«8 




'8 ^iT^n 

---- ---Ju_t__ 

« I 5'^i‘Ti Fl^ ?FpF?it3i ’qsc^r 5F>pF?ii>^ c^‘l&“ 

’^if^cisR- ^gTc^ ^ci i ^ i ^cei 

*55 ^t's I ^*1 JTf wi 

^ 5 i fg#srt 7 i 3 f?f«i «*t?it?i ®flRrl ^rt^i i 3 r<i«i %i 

’^t*t^?rl Tt^ I ^ fsllj^l^i 2ff^*l I f5ilf>|j*| :s^!;*t? sftffl I 
5 rt^ ^ I 

1 

I \ 

; 4P + 502 = 2 P 1 O 5 

: TaOs +3Il20 = 2 Jr 3 P 04 

I 

I 

I 4^15 ^'^51=^ Fi^icF vf!^ c^rtfMPf cjft =rt # ! irf5p:5f csrlfMTR^ 

I 

c^nferpi ^ ^5r»K^ I fn 1 

vfl^l? ^'9 ^ FRFt I 4Na + 02 = 2 Na 2 O 

'Sm^ ■ 2 Xa + 02 =Na 20 2 

Blit'S I I 

^nt^-^Tta1&':* eft^ ffTt^ fa^rf^i j ^sm\^ #fi» 1 

3^=1 fsp*ft ^1 ^‘W'S I ^1 I Na 2 o + TI 2 O = 2 NaOII 

2 X 11202 +2TIjO 
= 4Xii0}t + 02. 

^\ ^ "GircsTt^ -^g i 

t^Tlf^fJrsl #;i mtii] sfit^iW' I ^ 5 1 2 :\r{i+o*=- 2 MgO. 

^<''T)pt-5fl^a 'Sjr.’W ^i'9 I f7t5t^ »/5^ I TO 

w.^ I >iw j ^ I 

fn I :MgO + H a O ■= Mg(on) z. 

’fjPi-wt^iBc^ ??rt«i ^^*1 fffteff^srtyf ^ irtsi* 

fsPTttsI ?ls I ^1 j (basic) I 





(Byc-product)-;i)?r S 

vii^^ ^ I ^ilt* 

f^?rei ciFr?[^^ nt^ i ('»« 

5^iv *#^¥1 m I) 


^i^rsTTm^sT smfb <9^f ^nr mvrwt vtf 

(Preparation and simple properties of Hydrogen) 

[ ^ 9nl*ica&tt «t*ft# s 

( Theory ) s >^ts^f?«1 ^^t?r ^1 

^tlt^ '21^'^ 1 Zn+H 2 SO .1 = ZnSO r+ H 2 . 

( Apparatus ): ; 

’fJT^-'S’Bi ; I; 

( Chemicals ): 

(Procedure) s Tf^t?r 

SI'S I f|i5 ^£.^15 

^tf5 ^5=^^- ^t'^51 m < 211 ^ 

C^]W.-^ «111 v£i^- 

I m5 





’tJt’T I 

'e ^I^il f^3^cl I 

^’sf-j ?Tf^c^ ’Ilfs >T~^< 

( air tight) «ii’i; ^1 f^Prc'® ^fq 1 ' 

’ mT 

J.»^f f^iRl 

<211^ fwii1 ^Nt3J i C^t^51 ■’Ttf^^Sl -SST 

^ ^tfl?l tf^us mf^iTi 1 -^t^fS '^^f% ’qt^ 

^rPt^l I c^ 

^mrfS >!'^< ^i^:=^[?t I to 5lc? 

^Tf^csf c^NT-« ^T^55it^^ f|;5’i®l ^Tc^ i c^ c^<m 

^ '8 >iiJ:5iT5t^ f%^ c^rfTii 5!t9frt?ii T;^r8 1 

’ll m^j:^t*rt I 

0 c=^. 



wi 5Tt ri;3r—2(’?r5« >i;5|^ 


/ 

’FfciCTr "siiTf^® 'srg c^T^csf 

m i c^t^sifS siti:^ ^Ifi:^ -sit?:^ 1 'sijTPi^ 





4 ^ 


f^r»r^. ^^"91 t<i ’IW i 

’tJTc^ m I ^*nr 

^ft’spl-'iR^fisr ^ ^tR?l Pf'^t^ 

I ?tTt^ Ps'^rr.^ ^^mfx 

I ’^it^ ^ 

), ^t'a I '®rt^tii 

C*f^f 1/ 

' ^3fS >I'^< v£)^*n 

^tf5 5t]T>[ ^’n§1i 5 ^t^'S ^ I 9rrf^-^t? 

^C5I 7|»^< T?l^f^ fw^1 ^ ’tJt^f-^tC?! 

’tJT>i-wfi:^ ^Rrm I 

Tfv^^ivsl ( Precautions ) : 

(i) fi^^t5i-¥rcs?t^i[ c*r^2ft^ I 

■ (^) I 

(o) ^*51^ ^A w.^ I 

• (s) w.^ «f^- ^Rc^—w c^^ -^]\ 

(4) c^R srl I 





«lr 


i I ^rjtJi-^^ 5j< ^1 m 

^•f 'Q m I =rf? I 

^ I src^ra src®! ^ srt^ i 

®ft? ^tu w.^] ^ 

j\-^ ^ «li?H ?t '9 I ' ^ I 

^ ^V|g 3^ff3 

f^f%?rl JTt^ I 


^rtJ! I 

S?C5T I 

trt9 
=r.^ i 

r 'ii^ 

ftfi:5tC5rST 5T5itF* ^ 
1 ] 


8 I vfj^fci *rtfiT ;' ^nt^i-^tcaa 

(’^■‘IfT) I‘*!l;j5 •■'tftyi 

^Tm--srtc?a TiC«I : 

^f« I j tVg fjir^ 

f^.*l ^ ^Tn5i-^tiii& I J 

^(<iijl ^^ic,'& 'i’l^tS 

^ 5p?t® I 


5^C5a ^-tltsi 

Mc<ia ‘'TitJl- 

Bitca ^1 f^ffit?:^ I 
y-5iTf? 511^ 

'src^-l ^ 1 


Tj^i 5ii^rc=ni 

mi ^tr*Rrt 

’tJt^l ^^-Tl 1 f5?<pq 

f^l 

j ^tj;?! &-if^ ?ts I 

5rt51 l^tsTt^t®^*! 

ci?tn mi 

‘'fTtJT Ft^Hl ^ I 


^^5(1 ?t?'c?ri:^fsi 
’Tta I j 

I 

I 

I 

I 


c^-U f^#?|jf 3r5ij^.f^ ^^C5l<’5f5| ^srl3lT«l 

l ( neutral) ^mst I 








. .__P--- 

1 I ^£1^16 

’TJtJl FfeRl m I 

»rt« I 


V ' t' I il^ C^pIw- 

^^■csrcsfsf I 

if |%*C^ fl^j5l 

'Q sjil^Jifsrfip^fil^ 's^Tff^f5l»11« I 




'Q ^7t«Jj1 

^?C5W 
nrjwm’ft- 
c5r;&? 7if|« f^>?n 


=n I 


^ ^ ^ I 


I 'SijrfSfs « 

I 

I «I^C'>s ■ert^WfR 

I ( nascent) ^t^CgtCSfsi 

i nfsRrtt’rtc^i^f 

I f 


! ^ I 




id I 


ig^tlB ?(<iCi^ ^ I 

V 


,. i 

dtSlW 

Cipftl^ '' CIFt^S'SC^ 

FgC 13 + [11]'--1’cC 1* 
4-I-I01 3Tt*ft^*l 


r*^V 


Ai^'3^ I 


(bye-product)-cfl^ S ^ 

<5^*1 I • ^'T^'f^ f^N ^ 

^sTC^fc^ fil^ ^ I 







wmvTftrsTn srsf^ ,af^< ^nvuri v*f 

(Preparation and simple properties of Ammonia) 

^ ( Theory ) g ClFt?tl^ 

'S TT5ff>iiit^ ^Tf?tTr^ 

^ I 

2NH4Gl+Ca (OH)2 = 2NH3 + CaCl2+ 2H3O. 

( Apparatus ) g 

»i|^fe ^TfQ, I 

(S^rrtfw ( Chemicals) g ClFT?ft^, 

^jt^Pi^rsi ) 1 

( Procedure ) g 'Q 

stt^ m ( mortar ) 

I vfi^fB Orf^1 <2rf^ 

vii$ I ^*rsi 

^t3T^ I >lt^tC^T nfhn-i^C5RI 

^siCTtC«l TTf'S fl^ 

f^T.^ 1 ’tl^^i-j<5ifBr^ ^f?i?l 

Bite'S? ^t'ii I m ’tjt^T ^1^ ^n? 

m -srt^ ^ ^ 

I 

f^3^«ffB 

I ^jtc^tf^^i ’tJt^ ^tflcii I 





^tfc^tcsprf^ 'stjtf^ce Ti[M «(ir i 

^t'fl c^m c^ ^tJt^f-'^tii ^tc^tfA?i1-ri<I 


>0 



vs^sit fs^—«f’3f5 '3 

’trf^-'^T^ifi^ Ft^f^ ^f?iTii 

7rrr>! st^ i 

r ^ ] ^Tti:*rtfeit^ ^srm«i s 

i I (^) "siJtcsrtf^ I I 

(<*t) ijt^ 

T\\f{\9 ill'll Dirt'S I 

=rtf®?n "sirtc^rtf^ 

’Ni I 

[ ?nt>i-®F'ni 3i^pif^ 

-sr«5Tlc^=n I] 


'S' ^mn 

«l-t!:=Itf^il1 'sTSj =li*t^tvl ‘4^ f^ll 
’tri^ I 







^fl^1 'Q ^JT^JI 

^1 vfi^te -sincsrtM- ;^5r^^tf|fi{|%?n ^incsrtf^ «ft5i ^ ^ 

9^ ‘irn^i-^ni sn® , -^nt^r wji \ 

^1 I 


filC^-*! '^'^S I 

'O 1 ^£^^ 5lP^.>nf^1' ef|c^ 3^*1 

“'Iff ’fJt’T-’SftC^ «lt^ ■^^5! ^ p I 

3^1 iFft^i?!! srt^ifS ®i^ 

srt^^n ^31 ^ti'R-^BfiS 7[s{^ srt^ w.^ 

®JC5lil 3|C5tI i <34 $5 I 

5i^r3 I 

ilf iftci WVM <3ii<rt?i ^ 
^'-rm 'si'v-f vi^ I 

8 I i]"^ '^tRi 

Site? ^rt? ^ n»l c^tut?! 

5f^5t':Flf^^‘ %i ' 

’rjt>i-FtiriB I ^1 

^iiPns 3rt^ ^tiii5 *ii^iB 
^twt%i-T4 ''rftJT-wtci*! 

■35i:tni 
>r?r[s I 

^<3.^) ^ I 

'5irtc^lfsRn-^4 ’Tit^-st^ini 

I f^^*i ^ 35t?c^‘ 

^PtB-Jf'a 
'<fS I 


^ ^c5i ’J5 

3^*1 {^rCTtf5i??R 
m I 

Nn 5 +lIaO = NIEiOJI. 

^jtcsrtR^ii #i!n 3^<i 

^l?n *rtii I 

^Uti^rtfil?!! 'Q ^1'r.^^tT?^ ^rtf^3 

^ ^ '®mwtf^5rsr c^1<rrl:5 
I jjm ertm® 

^1 I 

NH 3 + IIC 1 -NH 4 C 1 . 

[ JifV® 

>r|!r1 «1?l1 

n#iw ^nf5! 

■'*^1 ^ I j 

W‘^ ^Tjm-'Sfta 5f«)?r| 

^1 





'isO 


^m\ ^ 1 nrw#i ^]fm 

sf^t jj\m\ *lfr m ^R^ii i 

WM ^ I 

^5^®! I T^rs^ SfC^^fS <5^*1 

( i C^fSl C^\^\ 

(^) ^jTc^rf^^f^ ft-rr'8 i 


»1^r.6t^ ^■\^ J 

(^) ■<pnrji :5<i‘i I (0 ! 

(CusOi) cmi I 

I 

! 

(^) : 

^=!l| ’tt6 

(.’T) * (:>) ^r5fi>it "STniW I 

(AgNOf) (3j 

^l?n 1^*1 ^ ‘ 

i 

i 

j 

H) m^\ • I (i) Jfftfl I 

r 

( ZnSOi ) I (^) 

I 


's ^mn 

(i) 5rt5ic?Fc$^ 

[CUBO 4 , Ou {OIIa)J 
m I 

(^) wtPitf^ra 

f^'Sfst-^rt^tft^i'R 

(i) 

^^51 fmm '«raf|s 

(AgaO) ^ I 

(^) ^f^fii’S* ^ic^lf^ra 
cm ^1 

^^■5 ^?i I 
(i) 

ZpS04+2N1I40H= 

Zn(0II)a+(NH4)aS04 

(^) ®(iic3rt^i?rm 

5n«l ®^*fS[ 

33f^ '^'5 ^?[ I 











(^) c#i^ fiptirfe 
jj^*!! (FeCla ) 


(®) '8(jt^f5lf^!rff 5lt5PF^ 
W I [ Al2(S04)3 ] 


(5) ’ntMcsrfsrat’^ 3iW^ 
35^*1 I (MgSO 1 ) 


(?) csi»prt?l B^‘l ( Ncss- 
ler’s solution) 

[ 3rt#p®fir¥ c^lt® 35JM 

3!^*! 

fspjt^ei cTtS! 

'««il(.{ii'bitt® ^ I 

cjm ^ *1^ f3i*i^ 

cippini ^ I j 


(i) wsf-’fi I (i) 

(^) C?FH ^ t^5!II 

Pe0l3+3NIl40H 
= Po(OH)3+3NH4C1 

(^) ^^?#5 ^f%- 

(i) jftifi (0 'sijt'^fsif^rat’i 

Al3(SO.)3+6NH.On= 
^ 2A1{0H)» + 3(NHJ3S04 

^■Wsi I 

(5) m\ I (5)«(^) sfn’twfiim 

(^) ^ iT|v5 ■'Sifof^^ ^nwt^rs 

=rt I I 

MgSOi + aNHiOH- 
Mg(0H)2 + (NH 4 )j,S 04 

<fr5^ 5f^crjf m *fr^5 


(5) m\ 


wNr 


^c<ij I 

[ C^clt^ 5lt^« 

"sijtcsrtfjun ^1 

«Rt«l ^?1 I j 





srwf^ *9Tf ^ts mvwi v^ 

^reparlition atfd simple properties of Carbon-dioxide) 

\/ W sTTHcafett i2J«ltft i 

^ (Theory) ; 

CaCO 3 + ZHCl = GaCl a + H ^ O + GO a 
^Apparatus) l 

.>1^ ^CWfS I 

aRJtfw (Ghemicals) ; ^jtcify|^t^ 

), ^;tf>i^ (> 'srfTi^^ s i ^51) I 

(Procedure)." C^tfe 

4C3$?[ >it??tr.i|j v£i^f6 ui^*s 



'aa5(^ ffeai—-^=1 ®t^‘-'SfJI#5 

•-j[(:^ ui^fe ^T'Q I m sft^ m 

i l^€^-i(C5R €tt^ ^£)^{g «rf^ ^511 ’ll’®. 








I ?tl':?if<l' f%^1 fM I fl'^iit^- 

f%T?r f^?ii 'srrfTVs' (^.si)uH 

'i)T^ m?5^\ ^f'S I 

"sijfPjNS *ifn5t-‘«it*<?:^-^ r^fe>ii 

Pf?:^ ^Ri[l wj i 

’tJt>!-'^f^ ^t^-’5i^t^?:'5 ri^r I%*11 cwpi^r^ 

2im I -fife ftF»5l c^r:7\ c^ ^r«f5 

•n 

1 ^SiW.^ 'Mmm ^r^i^^wfs 9tn^--s5K<r 

5tjT3T ■■^iT I 

2 ^1 ^jfP'/.^'< ’tR??.^ 3it=f!R4R^ 

^TtPi^ -5115^^51 ^Jt^iPj^f'-i i?ti 

’f5fTi R-f^ej ^t>ir?Pi^ Rl»sl1 

I ^fsfpp^R^ '3jjrPi^ I 

CaCO;, + HaSO, = GaSO ^ + H2O + GOa 

mH '-‘i ^]T^71 

i 1 C5pt5i M^ *>1^ =rr^ I ' 41^^ 

^*f s n^Tl i ^r;f;T I 

^%l df'A I 

^ I ■^•t^ 'S’ljf'-^'K'ifis- ■*^51^ ?Ptl3 1^f%frl 

5j*f ^r[>!-5sr/4 -‘l-t'fij >(11; VM Sfl I 

^ ^(91 


'<Ft^ St^-'«lTlf^.^ rrlftj w.^ 





I 

5iiT't7:iif5i?rt5i-|5p;s,1 ijii^K j '2tf^?I f'f'^t'tisi ^?rl 

I 

‘t-iits I i 3ir?l 3 

. srf':<F 1 


!}[91 3 f ^‘5 j 

'jn'(f^‘5 •nf%?n ' «if^!i ^itc^f* I ! 

^^3 I i ■ ! 

^ . I 1 

r- -st^-^^if^s- I ^7t':^<i . 

i)^ ' ’ififsrf:*! sffff ! 

. ■S’Jve: I -<fr.<i I ; 

1 ^ i 

[ i 

4 I ’TH^T- : I 


I 

^ii{ 9tn>i"- ! 

stil ■ 

^^t'8 I 


I 

^it>T-Wtf.il ' W«l 

’1f^’^t^ ^=i-w5i I ^ I 
Bt^iR <wtin wi31 
^cbii ^rjt>i-wt':ii 


^stlSiS Apoill iltil I 


Sj^l^ ■•f I 




Pf^t^ 'S ?Jt^1 

>rtan if% 

Ptc^rtfw^ 

^Btcwcii^ >rt^Kni ^rnssif^irR 
^-*1^* ^‘>ti;^if5iiil^ bill's 

(TrtTTi) 'Q 
p I 

2Mg + C02=2Mg0 + G. 

"Sinfe 

sii, ^tcsri 
«i’tf^‘<ifVvs srrc*<ii I 
Mgo+anci = MgCi 2 + 1C 20 
wi:®! w^ 

■1^% I 


^ it#l 
v5t^-^dt^ ^Cbil 
«rtPratci I 






^\r 






... _ « . 


«» 1 ^<i\ ^*1 

5T'-i ^5rt>T ^5^*1 srt^ ^ I 

’fil^ <lf35tf%3 I ! 

’W3Fi-=r^f& ^ I i ar^*i ^ i 


I 

■^f|wf«i. |«i--5;5i 5ir?n m \ 

Mlt^T • 


^*1 

^*1 (weak) -, W 

=3|Tlf5i;5 ^ I 

COj+lfj^^) 'TTjCOa 

^*1 

’tiR ?t?n ^rf?f I ^^5? 
'siTTf^l'E ■q^TST ( iiustiiMe) 
'aptf^'S I 


-m C'llsn Cff^lt^ 1 
Ca(OH),+COa 
--CiiCOs + TIaO. 

[ TTl^-fcni ;5tt* 

=nn^?i I ] 


I 

‘^iT^-l-sr??! a{f^^ ' ^*f?l ‘WffT 

I 

’ifiPTfC'l ‘sfrR ^ I 1 '^■t5 ^ I 


^N%f3r 

CaCO^ +1 [ 2 O + CO 2 
= Ca(TIC03)a 


■if 3f5t«i ^rs I 


c>it^ I 


^ ^*(sf^'9 ipj I 

CaClICOa), 

= CaC 03 4 - COa + llaO. 


I 




1 

'S ^Jt^ 

V 1 JI’fIS ^l^if \5t^- 

^ ’ITt^-'srltilS 

1 


^ ^^51 *lt?l 1 

'®)T|1^'!j C*rif^ s 1 

c^lvsi 



iri%i ^1#?} -si^ ^rai 


f^f3Rl1 ^ CJTtfCTl^ 

©Haic’t ;rtf^ ffl'8 1 





2NaOH + COi 

ut-ipf^ 5m« i 


= Na2GO 3 + 11 gO 


(^msnfrwn srsfs <aw^ «f 

(Preparation and properties of Hydrogen Chloride) 

^ (^Theory): ’tt? 

NaCl+H,S 04 “NaHS 04 + HGl 

(Apparatus) s Ft?, 

W.^y =^CWfB ftn, 

^jf'Q I 

(Chemicals) 5 C>rtf^^t^ 

ai^®! ), ’ttc '®ntf^ I 


(Procedure) s FtC? «^9 I 

) FtOT ^t'S I FtffBc^ 




^t'8 I ^ 

c*\^ fiit^ft v£i^ m ^^ttrii 

^'61 f)^Jr[5i-^Twt5i^ ft^n ^TT5 

Ftsf >ft«rr^«t ^\n'\ i?t?n ^r,-^ Tf^^fsit^- 

¥[c^.!:^?r «rr«f5 ^C5 ^r?ii i ’ft? 



vss^'^ f5C5—i5ttoC5^5^ CFfUtllM «i-^^ -S Jfx51^ 


^tcsi 5ttr.§tc^i^ ciPRf^^ 

I 5^5 ^ifc^ '-^f^^i-i ?nt>i' 

c?Ft?it^?:^ c^U^U ^51 

c?i ^Jt^-^t^f6 csFf^rtc^ ^ I 

v£it?iic*i 9tJt^f-^r^ 

I 



Wi ^ *t!iW s 


’nfl'Sf-1 




fii^^'6 ^JT«ITl 


i I c^\t' \ 

1 

C55 M ^?1 ' 

m I ' 

51 ‘4^i5i-?rr«n j 


C^Plq Slfl I 


C?Fl?r[|‘5 


[ «»i i (-w) , 

c?’^ j 

^j 5 ^^lt5i-■5n^^^ ' 

’‘tqf<r*1 ^<tr« I 

8 I vTiVt-fi? ’. 

'•^tfljfll r.'i\ j 

’ 

1 i 

<i f ^l^ci!'':’;’i{ ' 

5ric?i‘< Y-''* ■'■'f'K.Kif^?it5f- ' 

I 

r-f-i^ ^t&- : 

I 


^ V'HR I 

fYy 


I 

I 

I 

m I i i 

-Bfi, ?r[g 1 (acidic) I 




' Nii4t)ir-f nci 
- MI 4 L'|-+ II iO, 

i 5Ctt':3rt':^^ ciFl^?:5 
i m] ^ I] 




’ffHl ^ I ^ ClFf^rt’5-*J5 ’fjt^-^tc^ Rpl 

’ITf^ ^51 itJT»!-^tC^I« I 

^^*1 "si^t®. ^tc^Tc^pTra^f 'suffer® 1 

^9J 'ilt ^5^«l ^1 
^Rrc^ i 'SjCW^fS 5T^C«fil 

5ivj^?t^C§fC^ff^^ 'siTtfJT® f^»ftxs I 


(^) fjisrsi^ ii'fs'^Stf 3<'i I 
(AyXO ) 

^f^n si^r ^'f^i 

$51? '^^»iT->5(':'^ 51 s I 

^rff^rs fsprrs i 

■5I‘>li! xT'lM "i.' fC^itl^^f^l 
f^rts I 

(’t) C^f T!^«1 1 

'IM,(N(}3)u' ’ 

^*3 ^?i I 
l-^W5ii5 jta1 I 

(M) 3ftiif%i^t7i 
1 :Hg2(>s03)2 

I?#Rn C?j#5l 

f^'trs I 


JTfn I 

C^-H 5? ^} I 

JTf^fl '5ii(S?;}!'tl 1 

W<1^-^ TRT^ 5 ^ 1 I 
Fr.uc«p c^m^' ! 
W?\ <35^ • 

m\ I 


^1^1 


: '& '<Tt^Tl 

I.... 

®ivif^%!I f^'-1»r?I CjF''r?ri'5"s 

^ I 

AgNOs+HCl 
AgCl -f-HXOa. 
c<Ftft*"5 

'*>111 Pi'. S ^5^1% pPl 

«iTl^5n%Ri I 

c^ c^-t^tl® f? I 

Pb (N03)2 + 2HCI 
-=2Pb0l2 + 9irN03 
^<•513 C7^ r^ra"!^!? -zn 

W-I ^■SyJ\ 

■511=’% I 

3!tif<f^2<r[^ cjt?ft?5 5!=f;- 

I 

Hg2(N08)2H-2TJCl 
-Ilga^l2 + 21fN03 

I ^1551 5f<qe| l?ll I 

Ptfea «niit^ ^t':5n 

C5f«rt5 I 







VO 


- m -- 

ft^C5tCIFtf^ 

cT^!rl '1^ 

strt^csic^^ -'Pfinrl 

«rts I 

*f5iW I 

T,-ffc--5|^T|^ ^^-gl v^rr^ 

^c^tcftf^^ ^7rf5i® 
^t’t ^t'S I 

a I '^^fB <llt^-s!?:5i 

51 Rt^ "^6*1 

£1^51 ^ ’tt5 ?t5r.jt- 

fsKf'S I 


'« ’tn^T 
I 


*i=»T ^f^?n ’[’[51 

^.2 I 

§f5'N 

51^'^t« ^nrs-R^fil ^[‘[51 
I f^’T=3 5? I 

’[^FT? 3?R I 


f>r^'8^TWn 


! :?[C^ ’[:[5T I 

Zn + 2HC1 = ZnCl 2 f H, 

I 5rTf%’[[prF ■^|-*/-3fl® f[^ 

^{|c3?(ciFt^ ^'tf5[® 's'tfirs 

^Ti c^t^5[ ’TT151 ^ 1 

Mn02+4HC1 
= MnCla +Cla+2HjO 

5ir«fr^*i ^i<i5ita[tif ^#[[51^ 

cyt% ^ I 

2 KMn 04 +lGT[Cl 
-=2KCl + 2MnCl2 
+ 811,0 + 5012 


aarfm^n a^fb 9Jf 

(Preparation and properties of Chlorine) 

^ / i^] ^Jt^feit s 

( Theory ) l 'S 

’tjt^ ^ 21 ^ ^ 1 

MnOa+4HCl-MnCls+a2-[ 2H,0. 

( Apparatus ) S ^Ttc^TC^si ^5j%5Pti^'-«~ 

I 



*^8 




( Chemicals ) 2 'S 

’tfl? I 

( Procedure ) % feai? gt^ fH 
( air tight) f%?l1 ^fl«r-1 Cff^t I ?ptc^ 

^Ttv’ltPl^ 5i'e fl^-^t^ ^jTfc^^ci ffj^') 5fls 

ft*rrl’3l vft'8 I v£.^f5 

'm ^ft'e I 

’iT^Tii^T i 

C?Pff^«^ I ^<!>niJ ^Jt^ fw^l ^tc>i 

f^-^) c#Pj1 ’i^H ^1^ 1 

u£,'^ 8# ^& 

*^^ I *rr^ ^fc<?i 

?tTf^-'S'T'3 C;Jtr?i^ ’i;ic>i '4? ^£,4’s ^K1 \*l 


4f?I^1 4^ I 

2 C?Fff^s v£,4# ?i'<ii I 


C>lft4 PlC-R 5i’!f-T ^K1 4^^T I 4f<37.^ I 

ci?^t<:4” c?FrfVii a^g’e'ft >i“vi^' ml >^.^4 i 

>!'n 5I^'c-r^ ¥^C5| f^Vr*( .2ll=«fS ^(Hi:^- 




ac4r^^ I 



[«t] ciFtflc*Rr «iif 



'S ’TrW1 


m ['*»i ^t!i 
i (*i) m ] 

'£lW‘t "^tS I 

'® I GPtf^^-’34 '-*1^15 

'ii^“ Ti5 ^ ^r?i?ri 

^irt5 '»t5! '■^‘ms I 

^rit^r-^rNe spni sicsf? ?g<3$ 
Ji^s I 

% 

8 I btsj'TB ^1^16 

. / 

cwtsnrtf* 51^51 air<i-(-<j*f 
•'rii^-®rtci! '2f';^*f I 

« I fJl's’ 

CIFtr^i^-‘^< HfTJT-snc^ Kfj^jj'l 
'»flJ3 I 

^ <» I >*1^ j 

cii'lfijiT-»i^< ^irt*!-^ 5{c^f i 
^■<f’8 I i 


’fitOTS M 3T^Wt« ^'-i? I 


“mfPl f^l%!rl . 
^tTt^ srl I 

^Cil 1 


-/(t-sTrs csrrsTTtfs 

I I 5:5n 

s;^\ «t¥fii =?it ^ I 

w# ^Ri!i. I 

Cifl?! 

I 


^ i ^t«n «1y1 
^ I 


cFtfyi( fyfs? ’tt^^uyy ‘4^1- 
^ 3T^® ''tit^ I 


::^f^ 5ityty‘f5 ^ft!>' 
y1 i 

‘'fiR i 

( clilorin«-\\ator '< yw I 


csrfy 8 Tiyf^si 8 

•yltyl ’fi3 5l 
c§Frry*i vs^ ^te5ic5.:iry 

^5*51 

C^lfy-^ «!ilfilC5 ^ 

yjy I 

cy“ri i 

*pj^*pin5i Stt‘-8 

^5 < c!i*Tyi) I 
2P + 3Gl2 = 2PCl8 
2 P + 50li=2PCl5. 










^ “* I ®5f5|^ FtSfC^f^ 

ftrasi tft'S I 

- V I ii« ^ 

, 3IC!fi C#T?n W\Q I 
^\m 5KJ(j 7m\w 
5?^ f??n 
«rfs I 


»I ^1’fni 

il3pf& •f.t’KS?^ £i-f '■Tfc.-'I 

5rf5ff'i*l 5r-l^ fpr?n ^5^fB 


C2|rsj^<ft^^‘nciptf^ ISITt^^Sl^ 3lt|« 

^ Pi ^ 5rt ai -si^st^fsk^ ^ 

^ Btflif?':^ j ciFi^rt^ ^^<13 ^c? I 

sk^Iui ’fro I I 

c^t^f 1 cpstpR 

=r I I ^Pp:-® ^tt?:^ ^ i 

?rss{ jsf I ciptf^ 

■tj^ I Plilflf's I ClFlPf^ 

^ "Srl^^rriT 

4(ftics»if ^^’flTifsf ^ I ajy 
■srnisiR ?;‘'©Pf';^' 

iHrs 3ir«Tl ^1 

C^tPfSl ^<J«l.f3f?}1 
f^^if ! 

Cl2 + ir20->2UGl + 0 
’^’fHf ■si’fpRfr^ ?t’(f3 ^■yf'Ts 5[[^f I 
®rf'l^' I ^Rf^®! '^fplil ^fill 

?f^t 4 ?5 I ^ ^ ' 


■‘^T^ I ^f^f^jS ^rv\ 
Ps5'f?!n CrptpR-’X< MHJi- 
3f:?r c^ppfsi ^f s i 


i« I f/f-in 

’f-r^rsf m s ’f&fP^^7l^I 

^WfSI^-g TiJir*! 

(2f& "siicsrst^® ) 
w.^'\ '<n 1 


CFPfftif ^1*11 ’(^tpBIfsi 

^trarof^'s wtPfs 
'*itwirs«f 9?f I 

■srwrfgif 8tc6«i 5Tf^>?'^t6 

^5! c^'tPrc'-^jf I 

2KI + Cl2=2KCH-Ia. 

csfpfjf ’TrW mt*! 

5?^ 2^5 I ] 



^P\-SS^ 






fTOi? 's 


51 I ■fl’FiS <1#5Ft-5K^ 'O^Ccra fts ^#3 <jf C^rfWiT 

erj^ ’l!rtf5niT5i c^tiJ ^ , ■4<raf5r*:5 ftc* fir^f-s 

:spi‘i «i^5i ^ir$ 

^nt^i 5tf%'-5 m (*n c^tfi=T <i5f^^ -gfi. 

H ?rr^te ^ 557 ? 

'^f'® ' iiKH-Cl2=2Ka + l2' 

’i^^f(^5l5i ^.-.inrstlr.-s^ ^^csni fsra M -sfi-Jir^FftTs' 

nfw.^ ‘^?tf^5i cgt^t^is ^ ' c^tfsR'if^f^'ra ?i< 1 

51^51 ^ I ^ 2 

I _ ---iKCH Dr^ 

?f-m ( conical flask ^C’l 
f^s^9jt^5T ( dropping funnel ) ^ , 


(ii/lC> 
f; ,/ 


/fl \ 

V « A 


f^ar —1 
c^5it^ iptOT w 

?lC^ ^ ^Tlr§tC?Ptf^^ ljf?I 1 CSPtf^iT 5tJt>T 

^ I 






w^vsi iffvrw yrfks 

yim^Tfrwsi f^f^psi 

(Actioo of Hydrogen Sulphide on Solutions of Salts') 

C‘P^t>T '^3 

m) '<1 

1 fm ca^i), 

FeS + H 2 SO 4 *= FeSO * + HS. 

I '5i^3=3g ( reagent ) ^ 

1^1 smt I 

viil C^ c«r'^f>3 
?i^^.ct >;n'^c 4 '<ilf^r.-< 

-stJT^ *ltr4- 1 C^ C^fi^ 

>ITO ’inj'^fr.ci 

( Kipp’s Apparatus } 

^ill ^!I I 
\ 

yjtstJpffr^s^ ^^<11 ^'STlI v£l^’. 

C^\m ^-^'-3 

'®ITTf^'® FfT^^ CW'«:^1 I ^lTf>l^ C<P^t>T 

^ (Stop-cock) ^ 








f^i I ’tif':^^ ^ 

cHv[\ I T^i "sllfPl^ ^ 

s^rf^iil ^ ^Pi^l i 

>if5i’<'t^c^^ T^^[i:4'<rc^ si;—^jf>T 

‘i'’ii '51^1 m I 

Tf‘T=if5 ^^1^!-i”:^ nl -<X^K^ TOJ’ 

I ’IMTil itfQ. ’tJf’T f^1 

'■'ii?:'^ i 

C^] ^T^nm m^Tfwss fmrun Upwi 

(Keduciag action of Hydrogen Sulphide) 

*tft^l: 

I f^f^a 9tlt>l ^5-si^f5 

* 

’iR’fN i 

^ — • .. - ^ — 

sif-( ’ilC^^T-'l ! 'S 

> I C’pf^sp CfPt^^S ! ■It'i'l 51.f::''.’fF'^ I | C^pf^rp Cjftsrtf® ^ 

ire'll (FoOla) i CWm C?Fi^C5 ^ *il^? 

I 

I I ^rt^wt^ ^ I 

I 

I j- •2PoCls+H2S=2FoCla 


+21101+a 





lr« 


5i?:«f?i srt^ 


Pi?hT^ v8 ^jT^rji 

i» 


^, 


’ttrtr5i?ii^ nt^- 

5n?i 

5iTt?’rfe Jit5TC5*i:& 55 1 

^lyTx’rtOT: i (KMnO.!) 

i 

2KMnO., +31I2TO4 

H-r>T[2S=K2SU4 

+ 2MnS04 + 8H2O4-5S 


mA^ 5< 5?l, 

^iRpItsrer f5wfe 5551 

fsife 

3itvi55t5 

C3}-tt5i^-^i5C‘l 5?r 1 

1 ( KaCrjO; ) 

i 

55 1 

1 

j 

' 

i 1 

i 

j KaCraOY 4-‘lll2SO 1 

1 

; 4 3Il2S-=K2S04 

1 

j +01*2(804)3+7H20 + 3S 

1 

1 aife^Rai'f 

i ^®? «r(f5^ 5551 

1 

^RPPtC5 ^f5+5 55 1 


[«i] Sww 

(Formation of Metallic Sulphides) 








i I (^) 
m‘\ I 
(^j 

■siTtf^f^i^^ TiTTOT 
B^*l 1 




^iwi Jir<?PFtl® 

^ I 

CiiSO.j flfaS 

= 0uS+H2S04 








• .. 

1 

f>I^T^ ^8 ^TWI • 

^ 1 c«r5 

^csn 1 

csrs 

311^*1 1 


p 1 

« 1 (^) 5If?lf^^f^ 

'2t««(':;^ yrtfrl ■sfni 

PUNOs)-, + HoS 

= P1)S + *2TTNOk 

ciFl^ttc®^ Bf^g af^*i 1 

3fC3i 3fC5( 


(^) 5!^ 


srtufV^f?^ 




ciFt?nt»^5? m*\ 1 

>it5if^<p:^'5 ?r|- 

TTgCli + r[,s 


cFtc^R Mr\ ^tc^n 

= JlgS + 2IlCl 

8 1 51^ ^IcftCIFif^ 

1 

^t Wt ^ ^ il 

gfWn ^ 1 

^Tm r^f«P5 8isrtn 

^!{?m 1 

SnClj ^ H 2 S 

3R*I 1 


-SnS +‘ 2 irc:i 

« 1 ^fJTvs f^r«i^ ■ 


5it5pFt|^ ^ 1 

3f^*I 1 


i— e 3i; «ir«T^ 



csf-iait f*if«g « 

I "SiniSfE 1 <ft^ 

1 

1 3rf^?ft|5sf^i ^^*^3 

•a 1 ST'J 

5^1 I 

' fwffis •itf-f'-.^is =®;«(;f^g 1 

Hf'JlW'? 



3r^«l 1 

^C'S ^ fs f? !§5 

■^C5I I 

i 

fsi*n« 1 


1 

1 

i 

\ 




\rk 


•» I (^) J!t5K?C^ 
8f5?l!| I 

C'^) $ftr5 5 t^ i^^- 
CFtf^^ ^nfiT® l^*(ra I 


W iritis' cmfs?!^ I 

»' I (^) c>!t fs ?lt 5f 

(^) wtPfs fsif^^ 
C 3 rtfeit>r can^tl® i 

(n) ■snf’i^rrfiisi Nfe 
CSPRTl^ I 

a I CJItfwm 

’ifhc^ C 5 Ft?T ^5 

'8 ^rimsifjrarsr 

3pj‘i <?f5ui I 


^ =i 11 (^tfjnit^ ■« 

c^-c 3 i 9 

vfi^l e 1 ) 

=n I ^cmi c^w '5w;w 
^ I 


5 rt^n ^sfsc^p^i I 




JTtfl w 


^ICJJ 

=111 


5it?t 1 %’n^ ^rfsnpt^ ^ I 

I 

j ZnSO, f-lIiS 

j 

j -ZiiSfHiSOi 

j 3S^%5 i 

’siTtf^ 

3PlC‘i 3^t|C5tC^i^ 

’ft 8 ?n m?i srt I) 

I ^tcii 1 

^ Q ^ifi^Fra 

3T|5ml®'6f^1 3Pl^!J 

1 

(alkaliuc) 3f^*;'=| 

3^11 1 
I 

cmfWrsi JTWt® Bfc^i 
^N 1 C^C 3 || a 


^RfCS! 'Sl^cpr-^ ^ I »iit *JT^^ 



ftpw (M ^ ^it??tfe ^g pptt ^ Tlcsri, STt^t»[ 

^»ri, f^’s^ ^ I 

^Sjjtfti:^ ^5115^%^, ^tPlC^ 

fk^ «PttlI 'il^* I «rh5^ 

vii^*N ^TtPi^ 'Q ^ti:^ ig^%sr®t?j ^st^*! 

'Siesta 31^1C^ TOT f^c*^ 

«fr^ »RT^ W! I ^gr gf^f4^ f^CSRC*! 



*fwn^ ^*rs mn a 

fir«fe v^u^^ mr^ 

( E£fect8 of heat and of reagents on eubstances 
including the recognition of evolved gases ) 

m I v£l^ 

’iTfK ^VH I C^ c=?t=l 

c^ ^ ’tit^ 

I 4 

I?rf^^l1 ^n I (holder) 

>iri^T ^V[\ ftzm pf^hf 

(non-\utninous flame) -2^^ CMC^ W I 

n»!TC<? =?t^ •r^’sp*! TmH ^ ^Nji 

(ZnO) ; JTt*r1 ^(^551- ^^yjn Jit^l I 

^ I 1 i, ^ 'Q *» 

^ I C5i^ sri:=rt^155 I ’Its 

(PhO) , ^ ?I*r I ; ^ I SfRtci ^?t?l i ’I ^ 5g sj ( Physical 
« I (?? f3 V ^?rt^ I changes ) I 

I 

fPe^Oj) , ^ «Tt5f I 1*151? %55! ^ I 











'8 ^^1 


^P\ Pi'jhs ^ i 


• •• 

81 «rrortf®!i c^FSftJT i 

'tfl5^ I 

%/i «iin?rrPrai^ 

CSFtirr^® (NH 4 OI); 
’TW I 

^ (GUSO 4 , 

6 TI 2 O) . ^ ^IC'fa 
C^t*f^ Tp|5^ (bluo 

hydrated crs stain) I 

i\ val 
il^ C^l^l 

5f5f 1 

1 ’t ^ fjl lit ^ ^ 

C3rtt^lit^ 5rt^i3i^ 
(KNOa ^NaNOs) l 

ft^fN^«i3*isTt^5nii* 

(HgO) , 51151 ’il't I 

^rlNFi-siconi T0 
^ «ni I 


’t^N^=lC5!ll ^’t^Hll 
%55f iPlSil 

«l^Tfll ^ I 

^’tciRi ^tc*t ijiirtii 
^ I i 

^tfl^FVilCcl^ ^*51 

^tc»t ^n ^ ^ I 

^t?1 '©’v^ 

(amorphous powder) 

ifrei I 

’tjt’i ^, 

*t5rt^ f^’d 5T5 

^ 1 

^'?3 'si’Tftii t5t^ ^4 ^TC5n 

^<3 , ’tIt’T ^ i 

^ c^m I 

^Tj5l5 f^«ttdf ^f^nl 

^ I 


«rtciitfk=ni ^vlt^ I 


^Jtprt%t^ cipt ?t ? 5 

I 

^ f^HtH C^5TtJR ?531 (water 
of crystallisation) ^t^ 

5l?n ^itn ^81^ 

(anhydrous) Sf^*! 

^ I 

^•itB 5 r«i <jjnrtii cjfpf^F 
^i5c^ ??ii I 

’i^tfJurR ^1 cmtMW 

=rr|tS& fetf^ "^t^ 

^%BR ^JtJl ^ I 
2KN03 = 2 KN 0 a +02 
2NaNO 8 = 2NaNO j + 0 a 








4 ^ ^wce^ ^Ft^n 

jft^wi ^ '«itwii5 ^3ff c^rtspf (¥l?R^ 
Ftf^?rl ^i'>it«n) 's ^) ^ 1 

’Ifw-s^si %55f ? I C5! 
'^i^Hisf^'o ^rt ? 1^ § fs 

^ I 

(ZnOOs) 'SRTt^ ^’f ^*r, 

'aw^m ^ I 


sicera »i|^ tWf 
f^^-'^cersi ‘il^ "STt® 
WtQ 

^ «11CT^ *tf^r 
^-BfCSRI ’IC'O 
1 

i« I t 

(GuOOs) i ^l«\4l 
^<\ 


^-^5f C^eilt)? I 




^-«fCSRl >11^ C^ ^ 

*tlW ^ t 


ff\-%n ^ ^Twn 

STt^f^F^^RF '0|^lt^\!» 

#rl srl^^ « 

'«N|V|(.«|t^ '^|fll*t^ ^ I 
2HgO = 2Hg + Oi 


^ I '«l5T|t®?l 

^s?i ^ 1 

[ *if^ ctf<t I ] 

I 

ZiiC0#=Zn0 + C08 


’Ftcsn 

331 ‘^i^* 

’ijm ^ I 
GuOOs =OuO+OOa. 





bn 


• 

ii I C5f5 
(PbCOa) I 

^-SrCfflK ^I^IC^J 

’fft^lS »tfl^-1 I 

^ csre sn ^ $ t, 

[PKNOa),]. :5tlt 

n#5! I 


i8 I Cntm I 
(NaaB^O;, lOHaO) 


Mit^i ^ •. ‘^It^-5ii:5| 

cm\ ^ I 

’Tts ^tJl^ fkts 

9t(ft< sttC^P I 


m, c^f^rPfsi ^ 
ntH—"ncail aR5 
^Pm I *1(31 
•>\Pm 5R> 

*t?ti:<' ^ 1 


>0 

C®1® C«1® 

'*1^" 

^ I 

PbC03=Pb0 + 00a 
csfs fni?rtf«^ ^ 
C515 sipn^^ 
*tf^^ ^ I ’Tt? 

5rtli|w ’ttwtis 

^jt»i ^ I 

2 Pb(N 03 ) 2 = 2 Pb 0 + 

4N09 + 0a 

cjh?-? (mm 

^c*l *lf?i*1^ ^ I ^ 
^t*|5lt3il!l 
^1 c*pfir<F 

<^(^\ >itwr3 

^it^ ^ I 
2FoSO 4 = Po a 0 3 + SO a 
+ SO3 

csi^cnl*:^ 'Q 

vsiwtl® I 


^tlS sni I 

>'» I <3F?tn ' 

^PeSO.i. 7110a), 

cntw^’»pt&?r I i 


^ Ici I 

n< ^ I 

■5t':*t ^ ’ft? scN 
’trtJf (Ri I 



blr 

[ ^ ] ( reagent )-cl|?r < 2 |^ 5 t^ 

( fem I f3SiT[T{[ c^t=^ ^Jt>I 

^C5i c>it ?tjt^i:^ ^<, ^w] '6 nfl’sft^ 

^T^TC^T ^<11 ^tfiic^ I 


^C?PF ^irt 5lJt^r.5|c’^ 
citin 51^ 

^f5l5 I 

!TC5ni ^■^ra 

»I5!W I 

Coit^< -3 5(it‘5t^s?Pt5t*f- 

^n5Tl5l I 


5^ ^£1^15 ’t^t^-l-sK'-i 

Sfl 3ll5fiiEF^f5I^ ^Itf^=5 

jrr?u^ir 


filts ^ I 


®ci 1 


^?I I 


f^?^P 51^ f%5lciplfipp ^1 

^tc5ic5,5i ^nt^i 

<PC^ I 

Zn + ‘ 21 iCl 

= ZnCl 2 + I‘[ 9 
Zn + H2S04 

= ZnS 04 ^ Ifa 
Mrt>i I 

Vef 2JTCI 

■ FoCla + ira 

M{/ + HiS 04 

= MgSO| + ira 

c>.tf5?rt3i ■'S 

^jTf»i!:^ ®t^- 

’fJt^f ^ I 
Na»C0s+‘21ICl 
= 2NaCl + G02+H»0 





b-a 


^fNT-^c«ni il^ f^^- 

I ^^-sicsnj 

si':?! ^-ifiisni 5ic<ff 
5rr»t I 


s I cmfeUtsi ^t^CSK^ 

’f^lfinsTsi 

=f it Sf fsi !rt 51 ^ 1 ^ 1 ?!^. 

5!?ii1 =1^1 

^ I 

« I »t^9|»>S[C?| 

JTtspFtl^S 5lt»l ^C« 
5ri 5tfc5lc?Flf^ ^1 
«lf1^ f5Ht« I 


c^rs 

’iTO «ni I 


•t^W’SF‘1 



<sm^ c>>3Fcai^ fni^ 
I 


fecsRj 

^JtJ! >5111 


c5TS'^itf>K^'5 

^^51 ^rf5 I • 


N8 ^Jt^ 


^trt;i ^st^ 5t$- 

*1^ wtP^5 

fftewt^ ’nrJT 

^ I 

FoS-l-IIjiSO* 

= FeS 04 + H2S 
Fu3 + 2HCl 
=FcCl3 "l-lIaS 

?ttc®tC5R 3rt5pFt^ ^<^5! 
CSTH C^IS 

SitspilIC® ^ I 








CJTtf^t’f 5Tt^tt® 

^tV\ *=l? ’Tthft ^ I 

v1^ ^tl*l^1-*<tc1 

^%®1- 

'SiitNs f?f»rt« 1 

fJra* ’Pt’f^ 

«ni I ^*f*ii, 

vil^ ^-?'a 

mwr;’ftt=i» 3Pic*i ^*rt^ 

^ffhFl-5?c5i? 1^*1 *n^ 1 

b't ’ifr^-sicsi 

^C?Rd& ( copper 

turningB) silTft ^tc* 

’ft? 

fip^l »rT« I 

W'*®' ^ 

ntwit^rtc^ wtii 


m am 

^#5! wrpi—cers 

C^ I 

ntswCT ^■ 


3T^15 ^ I 

nrwt^’ttcs!^ af^*! ^<- 

^ I 

»it®wra ^- 
f^Ptl ^ I 


7[^ 

i 


fJWiT^ >8 ?at^ji 
« 

r • 

I 

NaaS+^HOl 
= H2S+2Na01 

^p\ ®t¥- 

'8wi¥® I 

NaaSOa-f II 2 SO 4 
= Na 2 S 04 + Ha0 
+ 80 2 

's ntii- 


^ I 

OU+ 2 H 2 SO 4 

=0uSO4+2HaO+SOa 







^ >11^ »rtNn-^ 

CJTfct^ CSFtiTt^ 
vBt^ ’ft? 

^nlf5i® fsMI^ 

I 

‘-‘1^ ^itc3rtP??rr3i 
*tft^ 

•icsni *ni I 

(TTlt^ C35t?t^ s ^rt^’fl* 
5ll-^srart^cs5^i l^?i‘i 
«i^?n 'H5 

rv*it« ’tft'*Fi- 

jNB I 

^«ni I 

4 

®t^-*8ratt^c®^ 
^5 ctettftRi^ 
^it^ f5i»ft|?rl wt« I 

^ 'srrrat- 

stt® '♦w^ »rl^«/ ’tfw 


3ft?1 C«ri?ltjJ ^Bit^FtC?! 

>iia^ ’fjt^ 
^ I 

m\ ^=T c«(*lai 

^ I 

faf&t 

M'S ^ I 


its -siiwt^tfs ^^rsF 
^ m I 


^!:<a ^nt^i 

I 

it^ 'sricatat^ ast^sr 
^ ^al ata i 


's 

M* ’trt>i 

ciFtat^ I c^nf^at^ c^tat?? 
’« ^rtfea 

I 

^&ata ca^tatt-? 

i p I 

NaCl+ 112804 

- NaTTS 04 +HCI 

f=l^ ■jfltJ! C^tM I '^ffS 

I 

Jrt^^faa! -siTtM cJitf^a 
i c?Ftatt'5 

! csFtat^s ^ca aat 

t?i arn’TiM ■Ff|-’5iartt¥ 
Ttat ^tfa® ?|ai 
^ifa*r& ^a i 

j “iNaCl f- 3 ir 2 S 04 

j + REuO 2 

= ‘ 2 NaHS 04 -f MnS 04 
I +2ITaOTCla 

•>m C^lfas? I 

sfitt’ttM 'srl-'si-mfs atai 
5tlc5tc^-tfaaf -sirtM 
c^a=t p i 

Mn02+4HC1 
= MnGl2+Cl2+ -21120 







c:^^ 51^51 ^5{c^ ’Ttv 

^fjfS 

^•Wt<3 ! 

'tlt^ llTB-'siKin- 

I 

It* ■5 ^^rcwil >it?tl^r ’ttt'*M I 

I 

^ I 

:«i n^fB 

f5f^<1i <(t^ |< (Zinc dust) 

f5l»lt'« -'.*!• tft'G I 

»t^im 1 
i8 f -SIilCSTtf^Ht^l 
■-^1 ?i|ef':y?r.&?i 

♦tf^t‘1 C^itfeit^ 
Ms I ill’ f5[»ic‘t^ 

51J91 it’f ‘fls I 

^liff:?!^ sic^n f^i 

rite! Mi! I 

5p't5-ir'9 ^Il;t§t- 
C?Flfil?|5 ■^^[1:51 


’Itw 

’trt’T 


|15 '5ltC?It55t^ 

5t?l1 ^ I 

55 I 

*1^ 

1 

’fJfJ! 

I 


JfTffI CSf’lUl 
!?!l I 


r^iir« « ^fiji 

fi4s ftil^ csrtfiHi 
ntwfx’rtPit m 
^ltc5lt3FTM ^tipi's* 

^?n C^Ptf^ I 


^ntJT ftlcStC'^ I 
Zn + 2NaOH 
= Zn(0Na)a + H 2 


^Jtcsrtp!?! I 

wtPrtf^ SR*!«emf^t^r 
Pif?firl^ ^itiftPnrl 
^tJt>! I 






(Identification of acid radicals ) 

{ basic radical) 

Wrt^TS-'SJJPP ( acid radical ) S 

^H\ 5 i^«j {^ Salt) 

^ I c^ 

^ I 5f^«l <2l®lt^^ 

(Base) + ( Acid ) = 5 r^«l ( Salt ) 4- ^51 ( Water ) 

NaOH + HCl « NaCl + HaO 

ZnO + HaSO .1 = ZnSO^ + HjO 

—<£1^15 '5JV-*r ( metallic portion ), 

'st^'RlfS ( non-metallic pDition ) I -sT^f^^TCsi <rt^^ 

^•N»tf5 ^C’T (Basic 

radical) ^TC>f 

Acid radical) i 

^ I NaCl S Na"** 4- Cl“ j ZnS 04 Zn"^ ■^+ 804 “ 

3 ^C «1 ( electro-positive ) v£)^* 

^Jtf^T® (electro-negative) 1 CIFRtf^ 

C»rtf^^t^ ( Na" ) C-fT?it?^ ( Cl -) ^ttPi®- 

^81^1 (Zn^-) 

(SO 4 ' ^Jtf^"® (c^t^tw^ 



?8 

<5 T!Ijtf^^-^5l^ I 




'SiJTPl^ ^tvs I 5!^'lfB?r 


5 1 ?Tt^CIPtf^^ ! ClFWl® i (K'') 

( HCl) i ( KOI) , 

I i CJltfert^l ' CJltlMt’I (Na-*) 

(HNOs)- (NaNOs). 

I I 

'5 i I ^iilMt=rf5rat^ i 5(]i^t?:=rf5flt5i 

(H 2 GO 3 )! (MgCOi)! (Mg-") 


ClPtilll® ( 01 - ) 
51tltS&(N0*- ) 
( 003 = ) 
>rt5W^ (S 04 =) 


(HiS04)| (ZnS04) 

« 1 5ft?#®iitJl i 

I 

(H 2 SO*)! (CaSOa) 


• I ^CSt'I^si 
jn^tl® (H2S ) I 

I 


C^Rt^i Tlt?i^i#5 

(FeS) 


(Ca^^) 
(?F^5t ^mnR 
(Fa-"-") 


51l5PFt5^ ( SO 3 ' ) 


j 

I 

I 


I 5ft?Rn%g ( S= ) 


, 5!^*| (unknown inorganic salt) 

v 8 5i^«| 5tf^, ^T^n 

I v£it ^«f|^ 

( Dry test) ( Wet test ) I 

mx Pi^ 

’ifl^'QPi I 5rr*(Pi®t^ mm m ^ 

^t?ri I cst^c^ 

PrPrc^i 1 






9t 


wfrui gjsrr^w vw ^iNii (^) 

( Test for Carbonate radical, CO 3" ) 

^ W W-*tlW(Dry test) 

^!Si{ ( NagCOs ) ^ 






5 1 

oR*l 5l^?|'| 


^ I NaaCO3 + 2H0l 

= 2NaGl + GO 3 + H j 0. 


wM »t^t- 

^ <2l1ig 
’tlW-STC^i ^ 

3rc«(i '^lin m\ 
( '9^*{i fsaj cf(n ) 


c^tc^ ^ I ^ ' 

Ga(OH)2 + OOj 

—GdGO 3 4" H 2 0 



W] ( Wet te§t) 


^fi^\ 




ii^ <#^-1-5^51 ^'fi 1 

ortfert^ 

^ Tm^ sni# 

f>r*tt3 I 


^?r| 

S[^ ?r3 I *ifii I 

5i>:]^ ^irfii's 

w.^ ^iTCTtfiiirR 
Ms I 

I ’ffNl-sn:?! ttrl 'smtr;^-9\ \ 

ffRC*t^ IR®! «TtTrl ^tC"® 
c^iMsf cw\^'^ 3^?®! 

Ms I 

'* ?Tt':?tC?Ftf^^ I I 

^fjTC fsT-ItS I if?y 


f¥i®t!i 3ft5r^ ^ I 
NaaSOa + SAgNOa 
=AgiS 03 + 2 NaN 08 


fsT^i^ JTtem^ STltS^ 
s wrpnMi^% 


Na^SOa +BaCl 2 
=BaS 03 + 2 NaCl. 
c^Mi 

3f^% I 


^srfgf 5rt5i¥tlfe i <2lt5t 

artsf^ipfe w f^f^ 

*ltC?[ I arttcjfe 'Q C^m ClFW^^ ^1^1 

>8 3Tt5I¥tt& ^5iCJ|nf ’llcw I 




yfTvwfw mr *ri)wi y,j 

( Test for Sulphide radical, ) 

f 

W W-*tttv| (Dry test) 

^1^^ P[tl^f5| (Na,8) m *ttw ^•’ta ^ I 

•ifW ’itaf‘1 ajw 

> I 4^ *tfW-^ I ’|5l fea 91s JrtsififecBiS St^tSlCSH 
CJitfet*! 5Tt51?(^ ^Jt^r ^1 Na,S+2H0l 

%1 ^ I = 2NaCl+H 2 S. 

Tl 

fspn« I . 

(C?l^ H2S+(CH3COO)jPb. 

^ I =PbS+20T-I»COOH. 



0 




W] PraHtW ( Wet test) 


^ 

\ 


ifTfro WCS\ G\t^^ 3!t3I*|»t^C^ TO I 


^Jt^l 


^ >1 ‘vii# *tfN1-5G5I 
’llsPpfe 3R*I 
91^ ^C?W C#f&1 

WlfsKt'S I 

I ’Ifl^*^ ^tCcTl 1 

SRC*!? '«r|C?5F «t?*t 51^ 

C®!® "SirtW^ ^*1 f^'8 I 


^ ^i?*! ??(I 

C?Rel?t3f ^1«1 <p1 ^® 

<lf^ ^t®1 CW? I HaS’tJt? 
?1 ^ ?t?1 

’tfw^ssni 

C5i® 7\m^ ^ I 


f^?l ?*? I 

y J^. I >si^ ’tfl’*Ft*?CS! ^^tcerl I 

3RC*R ^C?W ^**1 

^*1 f^'s I 


Tmm Jilsppt^ ^ I 
Na 2 S+ 2 AgNOa 
’=Ag 2 S+ 2 NaN 08 . 


f5i*r^ ?R I 


'5{<!!P*F*!3f^f^?? I 



PmH 3Tl®!?lt® W ?1^ 
'siTtteaR^ I 


Jitspfft® ^c»i 'siaf'flls I 


falkali metals) ^llspi#® -"(gig 

^ • ■ 



( Si T sit^ mm *ri1wt (p; 

* ( Testofor Chloride radical, Cl ~ ) 

W w-^tf^spl ( Dry test ) 

C>iTIi%^>( CIFT^T^^ ( NaCl) 9!^1 ^ 






csFT^t^ Slim 
^siTtf^ t5l*11t?l1 

I 

■'ifhFi Tjc^ ^ ^f^arpi sit^i 

^ i 

1 * 1 ^ ^ ^riwi c*rtin 


^ I *nfr^-*?c5! 

CJTtf^Tlt^ ClPt^tt® ■‘•lt?n JT^T^ 'snt>T 

®1f- fii^ ^ I 

m^'^ -9 ■nte JTt5if^sr?i5F 
f^prtt^i f5r«f*ti5 

^ I 

8tfi; 's «t^-^5jW5t^ 

'srtCTtvfftl® ^ ^ I 

I 

TIC^ *(? I 


^iT^n 


cm^ ^ 

I 

ITaGl + H ]) so 4 
= NaHS04 +H01. 


’Tit'! 1 

C3Pt?t3ra 'Q 
^jlwtfSwt^ ^ 

^Bmcsrtf^iit^i cimt^ 
^’^’tsf ^ I 
1101 +Nil 4 OH 
-=NH 401 + H80 

c^Ftf^ ’frt’t ^4® ^ I 
MnO 2 + 2 Na 0 l 
-j 3 H 28 O 4 

=MnS 04 + 2 NaHS 04 
+ 0la+2H20 

1 

cftf^ 

^t®t%s M® 

«itc!rtfe^ Itc&n 
%r CTtf’fc^ ^ »• 

2KIf01a=2K01+Ia , 


^PThR 

[^] { Wet test) 

nrf^^ c^tf^t^ cspt^ttc^ ;5^«i ^ i 




i 1 ^rtN*v^c^ 

cjnf®rt>i cFTirltosii 

fSpi^ sTttcS^ 

3w«i fsT-itve I 

JltWl 5^ ^?c»t 

'sN ^fwi 5^ 

5r« I 

’ll? 5Tt^ 
'*Ilt15l'b firlt^ 

?ts 1 

^^c»i ^rtc3itf=ral^r 
srfel «ft'8 I 

^ I ’ffW^STC®! 

3RC*ra 51^ 

C5I® WtWS I 

^ ^ I 

« I <Si^ *|ll’?V!K5I 
«ilciw 5t|?rl 
C!lf^ C3Ft^ B*!*! 
f>n^ I 


JTtWl ^«(Sl7*P’t 1 


arf'jj's ??i 5rl i 

yrtfi I 


'5i<f;c^’t Bftfs 5^, 
%55f ’ijnrt^ 
^srtc^ I 

C^ ??l =111 



pfcj^ CSPt^Jl^ 

^ I 

NaOl + AgNOs 
= Ag 01 +NaN 03 . 


CSFW^ •Ttt^ 
'suite '5w^%i te 



cm csFWlts ^ 1 
2NaCl + (OH8COO)2Pb. 
=PbOl 2 +20H8G00Na. 


c«i'!» CiFf^l^ ’HR ^C5T 

^C5t 

1 






/ 

■'S csre (3fRlt® i 8Jt^t^ ClFt^ll?® »I1 

^C5tGfff^*F 'saTf^l'S.f^ ^ I 


filh^o ^qc^ji WIT ^flWJ 
( Test for nitrate radical, NOi) 



W (Dry test) 


•tfl’FK m ’i^pRit^ srticife (KNOs) m i 


*1^*1 ’ijt’Hi 

5 I il* 4 |B 1^1 « 1 ?il I 

’iiMf5i?it>i m ’ti'Pii KNO8+H2SO4 

^C5 ^rt? 5ftei|^f^<F =KHSOi + HNOa. 


^ I ^£1# 

5it|cS5 #1 
^Jtfe '8 


{ copper 

turnings) f3(»tt'8 I ^‘^l- 
5(5lfe ^ I 


^t5 mt\ ^C't^ ^fjf5| 
I 


^ 

\?tt- 

^tit^ ^ I 



W] (Wettest) 

4 

^Tf^® Slim 5P5 


1 I J)^fJ i 7.'-1 

5ity.*.5,t -F^*! 5ii|>n 
5f5] S.’g'S CT-iit^T 

5lt=?5?;’p^ fs,'«ifS 1 i 1^*111 

ljT%1 FT« i 


5pr.*ni tpj:*! 

fsptfs I 

* ! ^1 '<\ a 

fw“lts I 


M]i!>T5 -3 : 

•^15 j 

1 -'i'3'-i^ "fiM' wA^ 

I ( '■ ;o-.Mi ring ) 

! ^f*2"5 

I 

i 

i 

I 

I 


C5^.isj ■«iifr.'''F--=^ 


’Mnr>r 

■SlTtfMSC^' 

j!k -sj^itfts -stT^rtrs- 

^rtfl^ wA^ FeSO i. 

^’o w.^ I 


C<#J'5 ^1 



N 9^ OTI c^fw «5?1^ ^irl ^ ^ j 

cwf»T >it5rpp^''5Rpfl ’^ftc^ I ^?r i 

^’Tfw^ :— 

KNO 3 +H 2 SO 4 - KHSO 4 +HNO 3 

2HNOs + 3H 2 SO 4 + 6FeS04 « 2NO + 3Fea(SOi)3 + W 2 O 

FeSO* + NO = FeS 04 . NO. 

ynwr^ mwr _ . 

( Test for sulphate radical, SO4 ) ^ 

( Wet test) 

C»rtf^^t^ ^ejcspc^ ( NagSOi ) I 






5fW '«i<(;w’i 1 

5it®rc^ «M!f5W 

emf^ JitSWtf 5^*1 


^ 1 

5'5t':^ csifkt^i cijfrsrt^ ^ ' 


NaaS 04 +BaOla 

5^*1 f5r*lt'Q 1 


=BiiS 04 ‘ + 2NaGl 

5|C<(J ^its ' 

' c<Fr^<if5^^5i1 1 

’ft? 

:i5|f^ t 


cspiHi^ ^lTf*i(-'!» ■®iJf^^ 1 

1 

^ 1 C^tf®?lt>r 5Tt5!i?PC&W 



w«i =rtti^ 

5rt 1 


f^'S 1 

_1_ - - 

1 



: cm cm 

^ttfi ^tc>r i 1 

1 cm ^rrarc^ 

J!lSTC?pfe ( ’tl^lFOT | 







wurfifw 

( Identificalioii of unknown acid radicals ) 

[ ( COa" ) i ( SOs" ) i ( S“ ) i 

(ci“) i (NOs“) i =^1311^ (SO 4 ') ] 

( Dry test) 


’1^1^'! 




5 1 -ii^i^ 

-sKtfji^ t^rt« I i5t^- 

5rrait?f c^t^ ’TJt^ ^ ?|c5T 
5tW® ^ I 
w/ 'fit TO 

I ( '=''»=Tx (Bar c?^ ) 


'IJl '® 


■c3fN& fjf'8' 


ar^c*l ft's* 
t^lil ’ifW- 
s^WRI ^ 1 


5[il-?rfff c^t^ ^ I 
(^) sl?i 

^T^53!s5 ’fJt^ 

I 

^l^5iil*x’tiw5 im 
^ I 

1 

(^) ^51 fscsra ?rt!i 

^<CT5? I 

^ i 












Pi^t^ 

/I 

(^) ^ 0\Wi ^siW^ 


m #ii ^ 

«ut|5(5 

<^15 1 

i 


^ oC\^\ 1 

cgjwt® 1 

1 

1 

1 

1 

1 

j 

• 

1 

1 

1 

1 

1 

1 


W) ’tmi 1 

! m^i 1 


(’f) >5|? 



1 

^l^lt^S 1 

«! f%g ^ 5RC^ 


1 




SI'S 1 ’ft? 

^ ?t« 1 

m 1 


It^'« 


c?Fml® 1 

af^C*! 1w v£i?F 
^af.»tfW’5Pl^^»(? 1 

^1 



^ ^®? ^Jt Jf 

1 

5R*I S[|?|1 ^?tiV *IP(J 

^1 


( Copper 

turnings ) ?t« 1 

ift? 







( Wet test) {"we:t -ntg-r 

W mm mz^ ww \ 

5i^«l ^?|sf5 9l|?l ntf^ ^ ( distilled water) 

I v£i| ^B5 v£l^ 

^ I 








i I >£!^^ ’ (^) ’Tt'n 'SI’CC’F^ ! 

fjW'St?! iPt®! ' 

f5rtt« I 

5|l& ^rfhFl-^icsT 

ST'S I 

^ri?i ’Tt? sTt^S^ ' 

«[)Tf5l5 S ^I’t^ i . 

^ntC’TtPrat^ ^lt5=H#5 '■ ^Ttesrtf^Wt?! 3R%I 
fsr«lt« inaj? 5Ttf^ ^ i ; 

^BfTt^'8^ilT:5rtf^'ni ®?i%i 
; w ^511 «l!(!P^9f I 

^1 =ai«(;ciK^<I 3I':<lf ST^^ TO Sfttg^s 
'antf^T® 

1 

sm^ 5f?*i 51^ 

CIPTSI^ ^ 

=n|cS^ *=^*1 f^*its 


(^) TO^: cimt^ 

5Tl9Wl^ I 


1^ 

5Tt^ 


C3>t^#5 


^l^PT^i >lt5PFl^#T5 
’ItClT I 

W^rtST^TlTS^^’ltCni 


>?«■ 


■*;' 


ciPT?fe ^ CTf?Rrtf ■’ *' 


TO^S *I1STI.^, ’TlST- 
?P1^. I 








p[^ 


5rt?l '«(«(;c^ 

1 


f3I-1t« 1 

TrtWl ^ ! 

^ 1 

« 1 .£|^ 

^*1? ^’^‘1 

C%l^ 5T5J bstt 

m^^'Q 1 

3pK*i? ^ 1 


’tfW-siCq 
3^*1 ®i^?n 1 

1 

'Q *3^ 

! fSif^w-’t =rt^ 1 

1 

mf\^ 5i«’n^c5f 

1 

1 

1 

1 

^ *f<8^ ^ (?RtM 

Jitsrc^ im ft*tt91 
^5T?i^^^5pn( ^ 

^<1 ^ ’TtB >rN^^finf 
«nif^ i»tf^ *rt« 1 

^Wtfi ^ (brown 

ring)P 1 

1 

1 

1 

1 

1 

1 


H) wc»i'8(aR% SRC*!?! «r®; 

’lf?sit‘l 5Rm »rf^ ^ f^W •If^’ll'l C»ltf%?R 
^ I ftst'llB 4^ 5i^ SR 

irt« ihVn f^sMlS iR ^1 ^-8 i it«1 ^ 

•tf^^*! ^ vi|^ fRInt »i'aR ^ I 

sw R« •if|iit«i «%i Piwt 'tfW'sf*! »r"ss ^ I 








8 I ^^-5lC5l I ^An ^lltJl W* I ipr^ , 

^ 51^*1 51^1 ! 3^11 =n I 

^C?l^t5 ■^'Rti^ 'Q 

’ft? 5l{'.=Tr»pSf^?f. ■'SljtfjfS 

I 

^1 I I 

W] 

5 I <i^T’JFl-5Ti:«i 1 5rt5f1 I 

W-nil 5f^®l 5ll?n 

T-l*! f-PlIsj 

^51 I 

5.1 ^?':*t 'S[nr>ir5 j RHw.’l‘'jft^nVy ! 

=rtt§^ ■'SiUfj^'s ■s-:^i '5f»iii 3r^%i 1 
^^c»t ■^sirl':5ifNut^ 
c?«?rt 55^ i 

^ I .{[^-^ . Jittfl '^^v.’^‘>\ ^U':>I =il i I >it-?i''Pl*F =11 

«r^R (^nrf^ j ; 

I 

''4m ^Jtr^'S ^?i^f&-—:ff^f^^ ( Cl' ) 

i^^—V© 

. 

>mn ’i^K i ^5^^^ I 












51 '-<1# ^f??n ^I'ffR, 

‘■/iNl '4it5! (^^"4 I 

1 

I 

fr-rt=^ 4?i 1 : 

! 

’ifil- ^-m C^'.11C& ^ I : I 

hf^i) ■<‘<ri I ' ■ 

M ^^tlfl i c^ p ^11 

’I’lHHc^ra «i^1 Kt^, I I 

^ I -*1# 'rt^Ti-5(C5i ^frfJT i -4\^^ I 

4f3*^ ^-i*!*! ^ I 

-m c(fs?ji n,m i 

® I ’i#»fi-=(C5i jf^srt^ ^53jf- ^rjtJi I I 

'4(351 ^^*1 ???i5rii 

MtB jr|5il^1^4 

f^(ll?l1 44l I I 

8 I J\4$ I 

4l^ ZV^ 5(1 I 

^f5 '8 ^1(0 5l1^f45f34 

WffjfS f5f»nl?l1 4?1 
^ I 








i5^*i >21^^ ^ I 




5 I v£)^^ <TIH1''^C^ 

m.*\^ ;5^*t ffiNl $?tr® 
f^isrsT? srtti^^ 31^*1 i 


Jftft '5l^K^<1 i 


1 


^ 5rrlf?F | ^'fsw ^ 

^rTTf’i® of'eTTi ! ; 

^ 1 wra ^^c»f ' 5i|fn ! 

c^fm csRtiTt^ i?^«i fw? ; 

^rsi I i 

j 

•2?fri v\]p 5tf^tciFrl^’-? i 3f^lf i p 

snrf^-ij iVti* pcT I ' 




CIFt^^'^5 ^.K . ^'. 


^nwr?"? 5.*t* vitc-i 


-^T^- , '-T! 

pc* 'IlC^ I 


C^!Icl^t3i ^t^'i Ij 


if^l—8 

^®l 



t 



FI 


* •! 

•rtcw 



^ to? ?rt?i 

TWR^: JnspFtt® • 

ffpw 31^ ef^ fttcsv 

TO ^ 1 


CIFtf^ «ljtfjl^ fSptt^l 

1 



■ 


C515 3T^*1 

i 

Cffl^ ^twl 

JTt^PPt^'S 

fW 

#n ?i? 1 I 





m 1 

' 


^ 1 'i^i& 


J|t^i*f5‘5 


1 


JTW?/ 



^ftf^ Pw-n^'51 af’f ctf«?l1 



^l«l . 




Ji^« ^«3jf ’icf? 

C3Ft?ll^ ^IC? 1 

>if^^ 

1 5? =(1 1 


« ^11? 5r[cf- 

1 

1 


f5i*nf?ii 

1 

1 

1 


^3’^ 1 

1 


8 1 .fl^ ‘^l^psfl-src^ 

^ ?^«? TO 


^?tC5 



NsWit 'S JTt^^ 



^n? ‘srjfe 

j 


fwtlin mn 1 

I 

1 





c>!tf®¥f^ f^ii1 F-t 

v£|^ v£i^ ■3(l»f 5Tt^ ftcn I 






i I <lf?£Ff:^ i)3p Sfl^ i ^!1 

i 

st^'l c^rtf^tsi 
iTflt^^pjTtt® ar^*i f^PTR 

I 

5^5! I , 

\ 

^ I ii# ’rit^i-i?!^?! ; '*i‘^^:'5^^ w.^ i!i I 

’ff^jaFTJH ^jpspf 'sii*! cilsi ; 

JfT^ m^PTr] I 

=»ttc|^r :g^--i fsprH 
I 

?ty:FT^ff'I5F -Bfitfjfr^ 

c^nrrts j>-5I i 




^*f!w =n 1 


CM'lf??'' i 


W.‘^ 




—(t 


. 

■^]^^^\ I 


-^- Sj^c, 








( 8^^ ^^-’Tsil^t^ f^’t) 

J5?C1 -55^ ?P^1 








fmn 


i I epr.*!^ ! ■5i?is!:^’t i 

I 

l!»'5‘! vi??I1 ^‘^'ic® r?15r«f?l I 

I 

^)ff>T5 r=i*lfl?l1 W’t\ ; ^ I 

i-i-i 1 i 

''■'11'-Fl-4'.-l 'Ai‘Ti\ ' 

1 

^M=l f4‘lt4 I ' 


'. ''Wmm ’tia I 


1 '"l^1>‘^l-4w 

•-V.'i't- '-l^C*! 

C?ltfjlltsi 

i-i'i 1 

f^lt4 


5if5p?ll5 

I 

f#Bi5i:<i 5i|5npi^ I 


e?^c:!-, '?)>s mM '-'iTff^^ f S ' ) 



F?»tsq 


( Determination of Equivalent Weight of Metals ) 

( Equivalent Weight) S 

1 8 «T?t 5?i 

35'5 W 1 c-<J^r5f^ 

(Equivalent Weight ) ?1 

f Equivalent) i 

1 ^5lTf*^ Stc^q ■5}^Tr-;':i '5it^-‘5?T»t^^ ( Gram- 

Equivalent ; ^ '.51 I 

^Wt^«l % ‘'^) HCl ^ 1 ‘3S>’^ -iifCe. 35'5 

yfi-s \ c?*,f<>"-^ ^-^Tup^r-s;^ 35-5 

35*5 5[r*i 1 

■» Zn + ZHCl-ZaClg + H, 

65-3 2 

^5^ 'i\^7\\r^ '^ 1 iff>, 6 55^.’:'5 2 

65*3 »i?t 1 

65*3 

n^ciKs^ ^ ^1 32-65 -si^t '.'j-swa i 

'si^j,!!, fs-s^iFi! ^?ijfv=i“-»;? 32’65 >ii=i’, 'ifI5l 32-65 srr,-1 
•'4) '<iit5i:^fef‘( ■a'aifcs (MgO;, 16 -St?! ■Firfl;'='.( 

-*irc@ 24 "51^ ^n4l^*\PJ^ltCV4 4fF^ I 8 "Bt^l 



12 '8^c^? ^t?iwf5nit?:^?[ I ^^?Ifs, Mg-cq? 

12 12 I 

«' 

(s) C>lff^?(T^ CIFf^Ttc^ (NaCl), 35‘5 ^?t 
'*Uc^ 23 c»TTr^ft^<r i ^^t*, c3Ttf^iitc^?r 

23 viiTv 23 iTf^ 1 

W '2t^’art*t*"2t‘tt^ 

(Hydrogen replacement method) 

^ ( Theory ) % >i?^3l | 

■*>(f^^.r p(<^ wi I 'srjffj'i^ ®f5t 

>i’'x^Tf^ rt^ r^\r.^7> I Zn+2HG1 = 

ZnCl^ + Ha. 

’TaHtf% ( Apparatus ) % <H"f^, 

4>rb-.^5T, (Jar), c-^f^^jf<?I T/fOT I 

®^TtfW ( Chemicals ) % 

■•siTtm s:, 3ft^.:7f'g 3:^Ci I 

( Proceclurc ] S (^) vij’^f^ si\^ 0'08 

'•^>I<J ( exact weight) ^'Q i 

SWf5-:‘U>T f^V-^ c|f^1 

I .-f.? ^iUS <11 1 

'3'ir5*:4f>if5 ■£i-<ffi ■<1^I?:5i .£i^f5 yj-i^ef 

-y\m^ Vrffc I Sf5f TJtfil'^1 <ptC^OT i^t'Q I 

(^) .£lf ^51 ^C5l 3F^ 





^tcsic^lir ^^t'S I ^tC'G^ 

(o) vfj^si Jft^t^l ’ffil'SlT'l 

?ff^ ^JtR^ f^“tt^ vATv ^tI?-W'^3 

^t^1 I [ vii?Ff5 ptc’K^^ 

^7tto 

ctt-Ml '^t'sil m ^f^7ii 'srrtf^^ 

C'^ttfl C^'t^l ^TtF.'® r^*ft^ I ] fl^fC^ 

C^'t^l J5?J61 f^-ft'5s 1 

^rM-K'm ^^1 

^%•^^-^^ >|*N*^^»t ’iJt^ 

?7I I 't^‘m 

^•■<rt^i%^ 'si’t^tf^'® W7ii 

TO -^^1 I f%^' ■®ljff>f^ fi-‘If^Ti 

■ifff^ill ^rf'‘31 '511 [f^i?:^ ^t'^'l 

N 

fa?c^ j9i]ti5fst^ f;R<5 

iT^K^ f^fL^tfS m i 

(8) Pif^>ii c^^rn c'-rt^Ti ^Ufct ^t<\ '<^ 

^#qr^r^r^:r?:^-'‘*^ ^<'5iv‘ft-f^^ 

•/:<j I vii^' fit's? ^t^t^-ST^f 37t5rc»if '^^•.'‘ft’f^^ 

^ir<j I 

«q^? ^5i?I^riI ■5:’‘‘fl*r^^ "51 [TO 

flJ? ! 


WTS I 



fsai- 




(•*) w:^ ^’W3rl 

cpff^5l ^'S I ^£i| T[?:®pl5 

5t*1 ^ ^'Q I 


^ ( Experimental Results ) % 

= W (g) 

= V c.c. 

’ffhPW^^ = t CJjf'&Cit® (c) 

„ «PT\f^ rmm.) 

t c>f^7:5t^ = f f^. f-J. 


^«|5r| (Calculations') % f^. f^. 

^^t^y «iit V c.c. N. T. P.-C^ 

V, C.C. t 'Q ’tTt^ ’^is ^m^f[y 


Vi x760_Vx(P-f) 
273 “ t+273' 


. „ Vx(P-f)x273 

■■ '” (t + 273)x760^ 

V, C.C. 5tlj§1t^w<l X'00009 SR 

(t ^- L (j) lOU 

« 

[ N.T.P. c^ 1 C.C. = •C0009 5tl^ ] 


^^T“, 




_Wx760:t-f-273) 

"”V(P-f)x 273 X'00009 

s (^) 






(^) fe?11 ^ s^1 Cf 

:5^®i f^*tt5t I c^ct5 ^ntii 3TfTO^ f^*rrtTMT 

(o) ^Ttc^rc^si ^9F 50 c,c. ^s\ 

1 '<t^^ ^f^«l ’Elt^Tc® ^<5.‘n5r 

50 c.c. 

O'l SItOT '« ■sur^Ci^pBitC-I? 0’05 5ItC5[^ 5f|c^ I 

^\fnVi) r^rr.^ ’tt^ I ^J'n:>i?r 

Hi I 


L’*f] ^?[*1 SJ^Itsft' ( Oxidation Method ) 

(i) 5iTt^f^?rt5sra 'gsot^’psfg f^<a s 


' Theory ; s i 

''-’iN •5if%i;-5fc^ ^f^«j1 *A;sgl$r.'5 


^f?T >i?T¥ '5 ji%':‘5?:jj*!i i 8 sf^t 

•.•T§OT '5if%^i5':.i^ 3if5^ -tf^f c>T^ 

■55n'Jl'-"4»r<1 1 

2Mg + O.J = 2MgO. 

irar^ttRs (Apparatus) S (crucible), f^l’t^-IJl'Q, 

■5][viii?:-:5ni^.-|<i fiif^-! f fire-clay triangle ), 


^71':^=^ I 

9t^f^ i Procedure ) 2 .ii) ^fb* 




^n ^ I 

• « 

5H '^T- 5r®^tc? SI'S I \f5? 

C constant) ^ ys\ stfeltfi ^Tl vil^* 

V8^i^ ^>e^, 3Rt=^ ^T'Q I ^t’T I 

(^) ^ l^id 5it^l ^tn 

e^'Q I (StCvSlf 

^ot’tcj^Pnrt^ ^1 if^c^ 

ntto I 

(>a) 

fti^^ ^»rrt^ 'Si^cTR nlc^ ftc?i ^rf8 i 

vil^N 51N8 I 

(s) «lt^ «[f6fe^ fwl ^f^?l 'S^ 

I ^i^’spsj sri 'm^ vst^tc^ 

5|'« 1 '8^^ ( constant weight) fif^^lT ^T«f ' 

( Experimental Results ); 

» 

'e^5?=Wi 
'6^5T - Wo 

"9 ^Jftwprat^l = W3 1 

^cfiTl ( Calculations ) : 

SlTt’tCilfJl^t:^^ (W2 - Wi) .«1T^ 

'8'^^=(w8 -^i) '2ft^ 

/. (w8 - W1) -(Wi - wi) 

-*(W3 — Wg) 'STN 



«»fgaf—Kjt-stPifiratc^ 







( Ws—^ ( Wa - Wi ) .«lt^ 


.*. 8 5rm 


(w, —Wi) X 8 
(vva -Wa) 


■si^ill^, ^TT’lwf^^tOT ^TV'^«r< = 


(w a_— w 1 ) X 8 
(ws-wa) 


(o ^*rteRi fsi*6t s 

(Theory) 5 I 

SfViXsl WTtC#u af^«1, 

^Tc^i^ <s:WZ^ ^f^- 

'S ^’Itra? \tz’^ ^^K\-> 

Cu + 4HNO 3 ^CufNOs) o + 2 NO 2 + 2HaO 
2CU (NO 3 ), - 2CuO+ 2Na04 + 0 , 

(Apparatus) : \fb, 

{'Chemicals; : %]b, ?1IF ill 

"^TTPT® I 

(Procedure) : (i; Fr<ff^>i«? ^^f5 '^Tf 

(i) 'il?7.‘‘ra (constant 

weight) f^'t^ I 

(^) \fFfe^ I 

vnt ’iK^j ^.tc^ ’itfc’i I 







(o) ^f5 Frf%Ti I Pt^’tc^ir 

t 

5tf5 iirlfS ^ f^«fT'‘9 I ^*itOT ^ f^feit^ 

^rXi J^ftcStC^i^ ’ttil-^flft^ ’tJt^ ^ JSft- 

c¥f^i Rttir ^ 'sijtft® '®«:’W i w ^’tr? 

<x4 

>V! ^if^-;i1 '<rf^?:^ ^fsiTsr ^tm c^?! i 

>’v:<^ ^rlcl'5 iir^«i C^si i^1 ’fc^ i ^Jtf>l^ 'ii^* 

I 

't} ^t^rc^J (fire¬ 
clay triangle) ^N WM ^n I 

RlCMTf^ ^1^1 nR«[^ 

5>i, mi{ c^U ’inn fn-s^s ^ ^Rrcn n"^< 

I \f 5 f 5 c®fn?:^&cn 5T^3 I 

('') =ut^ nc^ 

^iT?! '4'?j ^ir I ^tnTc^?[ nR c^tn ^n, 

‘^®n ^ii 'Q^n ni '6^n 

I Ri^T (constant weight) ftPl^ll iltn l 

(Experimental Results) : 

Uf^rnn^' nf&n =- a «5tt^ 

iJI<^Rin^ \r5 'Q 'Q^n = b ^Jtn 

Ff^Rn^ '^}[5 '8 'si^ilc^n 'Q^n -= c «srtn 







^«|ir| (Calculations) : 

vs^;t =(b-a)^>f 

'e^J^=(c-a) .sTf^ 

•'• 'S'^sT= (c~a)-(b~a) 

= (c-b) vsrr^ 

(c-b) • 

'5rn:®rt^ i 

(b) 1 ^t■:-< I 

'sififtuB ^ s{ c>!t 

5p^l ^ I '<t^^ U)^ 

^?i *11’:^ I 



»1 

ar^J% a V T sifufa 

(Volumetric analysis—Acidimetry and Alkalimetry) 

'srl^^ifsrffSF^ (Volumetric analysis) : 

(quantitative reaction) ^ i£l^f5 *f% "^1 

'2rc?it^ ’tfetn ^i%?l ^rrcr^i 

^ '3^=1 f^*r? ^ I ^T'osrrsit^ 

^ <2|«rt«l ^*1 (Standard solution) ^ | 

m i ^£f5ir«i 

(Titration) 

(end point) I W 

^ I t?r3p?l1 C-fC’T C^l^ 

Tf'^l RC?*f^^I 

^1 (Indicator) | 

( Unit of volume ) S ^«ftC^?r 
^tf¥rT^ f^lK (litre ) | 4“ f^fesr (Rfe'STS 

's >rr«rr?r'i fVesTT^sTR 

^ I ftfi[ ( millilitre ?1 ml. ) 

Tl cubic centimetre (^OTC*t c.c. Tl c. cm. ^ cm*) ( 





iOo 

nfl’spl mi C% lOOO ml. =1000*028 c.c. I 

♦fT'f^r C^ ml. ifl^r c.c. t£i^^ ?IW« ^ I 

^ljrf^rf% 'S (acidimetry and alkalimetry)—vsT^ 

( Neutralisation reactions) : ^ 

fsT-^r^csr feT<i 

^ I ^nf>T'5 ^ C>Ttf^?lT5[ 

(Tltf^^ ^ ^ I HCl+Na0H = NaCl + H20. 

^Jtf>r5 OH" 

"^rm I HCl:::iH+4-Cl" *, NaOH;^Na'*’+OH*' | 

H+ OH" 

1 H+4-OH" = HaO. '^]1T^^5 « ^Tr^?[ <2f»t«lir- 

I 

( Acidimetry ) l ig'^C^r-fT 

wt^ ^r<T>Ti ^T«f mi 

^r^rsTfif I 

^t?fari% ( Alkalimetry) l W'^W ^'-TT'I 5i^™ 

■i<Trf>T'5 •; mi W?f 

<2(‘rr#ic^ ^T^rsil% ^ I 

f=Tfw2 ^iViit‘1 f=ifw2 ^f%--n'i 

^Tf^'5 fsffel m\ NaOH + HCl =» NaCl + HaO. | 

40 ifr-i 36*5 5tt5l 

mi r.^ ^Itf’T'^ 36*5 5fT5f 

^t^^'n:?Frr<r^ ■^rrfn's »in;^ s 40 msi cmi 

’T"^< c2}-ifii^ I c^r=r 





^1 ^tsf ^\T^l'^ 5Rl, «f*Iai a5F^*l ( neutral . 

solution ) I af^C®! 40 »2ffC=f^ ^ST ^feT®! CnT^ 

m, ’ ^1^"^ c^T^1 i2f*rfsi^ 

'5IJtPr5'^«f^ ( acidic ) | 40 -5ftW^ C^% 

'tr^sif®! CTrsI ^?I >T-T^ '®fJtf’T^ 5T^C®I 

(?rf^t ;w^c'i 'sf^fnl ‘?ftf^^, 

Jf^®lft ^*1ir'®®|^Na» ( alkaline ) I 

^?t^1 ^ s (^) ^^i:5tc3prf?r^ ^j-r- 

^ '«IItf»r5 CfT^1 ( Phenol- 

phthalein ) f^-ft'Q I 'STItf^’S m^\ ^®ft I 

(5?f) C3if5i ^1 ;5^®i 

^(:w c4t^ f^*iiN31 mm 

( pink ) ^?n 

^ nr?}?C^ fi7««IT?5!T ( Methyl 

orange ) 5T$Wi i W >3 (^0 nfi^1 I Cff'=’/, ’®fJTft^ iSf?C‘r?r 

^®f ^ ^flw 5r^(:‘f?[ ^®f i 

's P7<?rr^5T 

'5[ylfV^ NS ?fT^®l I 

r^^=itc>T^ cwf^^T'Tw, i^'^c®!’ ^R mt, mc^\ 

«fT^®i ‘"r^fr I ^c'f^ TOI c^T^r ;5^®iw 

^nr^'Q®] I 

NSlm V£l^ 5^<fT*N*f 

nr<Rt®i ) 5 tN 

turn's I tsr’tr's 

—^®i \ c^Rl ^®fr. 





(ctt^ ctr^i 
;r^«i ftwtz'^^ ^rrPi^ 15^*1 f^^rr'Q 1 ctwi 

W\ 3R*is tfc^ i 

^Tf^ ^2i*ffsi^ ^^?i1 TftR ^'i^cft^l w\^ 

TO®] I i£i^ nfit^^=T mi 

^'lU ^ 1 ^ CT ^ i2f*f^I=r f^^1 >RT^ I 

sprc^i ^1 f^'it$¥l, ftc^ 

I TT^i^^C^t C^P\\^ ^kc^ • rM^Tl3I 

^t<fi o^f^i 

’^Ts^Tm (f¥^^ 5 Jf^^, T^^ik^ '»[?:^-'^) 

^t<n ^Ttf^ '<3 ^*t=i=T f3p^^ ^siTf^<3 I 

(2f»iiT5^-f^t^^ ( Neutralisation indicators) ^1 
{ Acid-base indicators ) \ 

^iTf^® ■'S 'Sl-isiq f3p?ltw ^5ftr?f 

T^.k*\ ^ I ^jW?r o 

’aFTCfl^ <2l^f5^ I ar^C«! r^C^Tf^-^ 

H"" ^i:iT #tiS 'SirtPl® ( strong 

acids ) ’it^.T?r1 H" ^TVI^ ^f.*r -^^TM 

^Itf^TS ( weak acids ) I HCl, HNOa '9 HabO* ^3[ 
'Sjnr^'^ j -9 '^Y\T^~5 ^Jtf^-ii I Cf >R 

OH“ 'sit^^T ^Zl[ 

(strong alkali) m^<l1 «(^3itarT?rOH'^1?I5T 

( weak alkali ) ) NaOH, 







KOH •, NH 4 OH I f^f%g (srrr^ ^rtf^'s' 

<2t^5r=T msi C5f^^ I 


(St«tsr5f ^pTt3r 

(i) ^ ^^fjTf^'S'« €1:5 • • • (71 f.^t^ 

(0 ^'^TITPts'S ^’3F1I ••• fiT«?rT^5^'STC^^ 

(«) ^TTf^ ^3 

(s) >3 ^ TO • • • (TO 

(71 i^lsit'l (Standard solution) ^ 

^T^l w1 ^ ^fif^ '®rr?r®c^^ ^(Tt ^]tTm, 

TO Tl ^"^*1 I «2t^f%(75 'STR-^Jt^^ 

‘2f?rr^ (71 ^ •, TO*i 

nsiTf^-TO (end point) 'STR- 


(Gram equivalent of an acid) : 
<\^ 1 '5fT5T (replaceable) ®ITr^ 

^t5T"'SfTfi%C'Sir TO'Srrf^l (basicity) | ^'5^T?, 

'«rnfTO^ '5iR-^5^jT^^ = 'Sftsi va^ 


• 

^ri^3 

(^) 

(’) 

^ (5) 

■<^tl*C‘5 twtf ^'4—1101 

80-5 

1 

80-5 ^ttsi 

=TttfS^—HNO, 

C3 

1 1 

1 

63 „ 

5rt®]r¥fef?rT—ii.,S04 

98 

2 

. 1 

49 „ 

H.CjO*, 2H.,0 

12c 

2 i 

1 

1 

t 

68 „ 










' ^ c^ i, 2, 

•5, *1 vs *01 ^T^«i nf^siTei ^rrsr-^sfrrr?^ irr^ 

I 

c^ =r^TfM^ 1 «2tf% nPiTsn'i 1 x 

5tt3i-^5TjT?^ I (?I l^*tW 2, *5, -1 Tl *01 

<£fp5 ^^rroFcsr 2 x *5 x 

*1X 5fTsf-^^?^ Tl '01 X 1 

«rf% fii&tRT arm Ns^iT=irftfii1&xarra(-^m^ 1 


0 

o 


S 35 

( 1 ) 1000 c.c. (N) g?C‘l 1 iftsr-^in^ 

. m^A /N\ 

•• ^“^^■‘^•(lo) ..io’— 


(7f) 


100 c.c. (N) •■• 


1 

id ■■ 



(^) '«(^*) 

1000 c.c. (^J :5^'l=100 c.c. (N) ^r^«1 I 

10 c.c. 1^) ;?^'|sl c.c. (N) 

= (l0x^y c.c. (N) I 

^nVs, 10c.c. c.c. (N) ;g^‘I I 


>rf*rr?'®i .• 

V c. c. X (N) = (V X x) C.C. (N) I 



g 20 c.c. 4 (N) ;^e| s(20 x 4) Tl 80 c.c. (N) \ 

25 c.c. *5 (N) iff^«| = (25x ’5) ^ 12 5 c.c. (n) I 

100 c. c ^ ^ ' 

60 c.c. ri2 (^) JS^^®t = (50xl'12x 

^15 6 c.c (N) I 

(O c^ 1000 c.c. (N) 1 

'^'^K (?r 1000 c.c. (n) i 

I 1 5ft=r-^5T?^ '« i ^rrsi-^srit?^ w\^ 

1000 c.c. (N) CT ;g^«j = l000 c.c. (N) 

^*1 I Tl, 1 c.c. (N) (?r lff^ei = l c.c. (N) 

i ^1, V C.C. (n) c*I C^ ;?^‘l=v c.c. (n) 

irr'i I 

^lnr^ ^=rf=T i 

<£r»rfir® I 


('©) q^Tf%lfe 


^rrsi-^mr^w 


() 







i'Sb' 

‘sr^rn ^ ^flr?n c.c.-cs's «2M^ wi Tr?r r 

^ ^ ^t3ii '6 ^r?p5OT 

t 

\Q«f?jiFr srtwl ^ 'srrwR^ i 

^fff Vi 'Q 5it^l Ni 

^ITT^ Vs'«srtTirl Na ^ ^ 

VxXN.^VaXNa 


(8) «rrC3l S 

(>) I.C.C. 36(N)H»S04 

= (1 x36) C.C. ^1 36 c c. (N) H 2 SO 4 I 

=(36 X 10) C.C. ^ 360 c.c. |^) H 2 SO 4 f 


^l><rf? 1 c.c. 36 (N) HaSO* ^ fil^TT^^I 
36 c.c. ?Ff?!i:^'i 511311 (N) 360 c.c. 

=rt3[1 (^) I 

(’ 1 ) 1000 c c. I^-J H 2 S 04 ;^^«li£t^'5^Ff^5 36(N) H 2 S 04 -^^ 
^ c.c. ? 


7>r,^ X c.c. 36 (N) H 9 SO 4 1 » c-c* 

^r?:^, looo c.c. (^) 5r'^c^ 

>TT5Tr?p i‘r<T^- Tsrrrf^ I 

.'. a;x36 =lOOOx jJ, 

_ 1000 _0ft.l 

•• ® “sex 16 



(2fsrf«i s [ wr^rcww fkwcww :h^«i 

qi I ] 

W (TTtf^JT 

'®r^Tr?r ^iT'SttI ^ ^fiT?rl ^5iTOT ^f<T>i1 

nfifsiT*! i 

tSJT^srtft ^Jt'QT® ( Primary standard ) | 

W (TrrrsrrsT t1 

^FTfn^ 'Q 

^t'Q'^ ^1 '21^ 

5it3ji fq«f^ ^<i1 F?r I 

C^rC^^Tlt (Secondary standard) ^ I 

(^) 5Sf^*is 

250 c.c. (^^) NagCOg ®f^«l i NagCOa-ii}^ 

53 I 250c c. |^) 

1'325 5fT5r Na^COs t2|i:?rrw^ 1 1'325 ^ftsr 

I 1*325 <5fTC5i^ jftirTsr ^si tI c^% 

5T^?11 250c.c. Ffc^ 

3C?[ I (^| ^ ^ c^ 

??r I ^ I 

T?r, 1*358 5ft5r NigCO# ^f^l ;w^*l 

I 
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1‘325 ^ Na2C08 250c.c 3??rc«l ^rt^il ^?r 1 

.'. 1*358 vsrt^ NdgCOa 250c.c. srt^ri 

^iSsS) ^>1025©' 

1*025-C^ (^1 ^1 ^PJt^fe?r (factor) ^ | 

5 T^m (N) ^ c^Pr-irtt^r (^) g 


3IR 1000 c.c. (N) H2SO4 t2lW3 I 

’ttF H2SO4 36 (N) I 28 c c. -ntF 

H2SO4 1000 C.C. 

siT^rl ^ui «rT^^rrfT<F (N) 2 8 c c. 1000 c.c. 

=IT3I1 (^) ( ivsb* CPf^) I 

(^) 500 c.c. ft^W ^2rr>] 400 c c. 

ST'S I srm 28-30 c.c. -nt^ H2SO4 

fi^c?r^ ^Kn ffc^ ut^ ^5f TTcsf 
=iTf5?f1 ?fT'3 I ■sfjTf^'5 I >[5i^ 

'Sicwi ^?f I ¥rr=ic5T^ 

w\z:% unrf^Tfl wr4 ’iw ^Tfs« ^ 1 

fel ^Tf^?l1 

i^T'S I (N) ^nn ^kz'^ I 

(-w) 3 c.c. ^Ttf^ 

1000 c.c. ^r\ I 

100 c c. (N) sjtsiT^ 





^8) 

^nf^rs ^ looo c.c. i 

srtisrl "siT!^^ 1^) I 

'Stltf’IFS^r (?5f% sRt^ 1^) is^*! % 

(^) ^2ttW 400c.c ^ ^'Q 1 '-iT*t^ 

9 c.c. ^ HCl ^t'Q | ^jTf^I^ 

ia^f& rrnf mPr^ri wt^ ’tw i 

5it3[i ^r?5itf=T^ I 

(’0 wsr 90 c c. -yrr^ HCl 5T^i:^ i 

c^rtl^m c®t%-stifw (j|j) (5^*1 s 

^r?‘:5^T^r5^ vsffsr-^^f^^ 40 irrsT i lOOO c.c. 

(lo) 4 <m I ?iTO?r 4*5 m cmf^'npr 

^rsiTTr^ >8^ nifs''® ^?:5T I ^t'Qi 

'-a^f^ [?tsT la^? w^rwr^l rrr?^ 

I 5rrf^?il fvf^ i wk^h ‘a^f^ 

^^T<r ^c^iT ^rf^ti:^! ^<11 5f^?:T< toi i 

NQ ^3r^tf% S f=IaWl'® 

^i5r©r^ 'srsfiiFs '8 ^r<7r*ihs^ ?ms ^ i 

(0 ^T*1^ Fl"^ (Mtasurini* or Volumetric tLibk) 

W (Graduated cylinder') 

(^) (Burette) 

(«) (Pipette) 

(ft) fl^T^, FT^ (Conical flask) 





( Cleaning of glass 
apparatus ) 2 ^ 'S <i\^^ 

(grease) I 

I mm mm c^rf^T? ? 

^itf^ v3 ntf®^ Tr?r I ^1 

^nr>r5)-'a nfiT’^tw i 

,—^c?r^, FT^, ^ C3?tf^^ ^nr^??s 

^ I ^^'©1% 

TO1 ^ I 

(i) (Measuring flask) 2 

Ft? I 

1 ifit f^(w2 ’l^rT’f FTC? I 

100 C.C,, 250 C.C., 500 c.c., I 

(glass stopper) I 



8 ffe3f_5ISrl*? 8 ftsf—i5r^«tUfiRi f^l^vQtir 

(0 f%f®l'5St^ (Graduated cylinder) 2 

'© ^ ^tOT (?ii^i I ^ *rr^5t5ti? tr^r^'^^i 



c.c.c^ ^n^tTnI^ I 

’iwt’f Eft’ll '3 I 

• .. 

(o) (Burette) ! fe ftf*l^ ®ra1 CT1^ 4lZB5 

-^£^^p 'S^ ^C^7[l ^ I 

W (jet) (stop-cock) 

sTT'^rt^T 'sft^ I 

I Pinch-cock Tf^1 

Tl ^ I O ^U5 60 C.C. 

^\Z^ I <2fC^^ c.c.-(?P t3H 

^TTt^ ^3IT^ ff*f ^C’T ^W\ 

ci?t^ ^r‘?r<r oic.c. i f^f%?i 

^amr®R?[ 

If I 

CmV® (Rinsing) S aT^Tl f^— 

^tr-s 5ic?fy 5Tf^^1 TT'S I C^ ^ 

f^TTi ntwi ^^^’1 ^cwrr^ ^H1 

1 ^ ^ic?fi ^fl^% ’fwtr^’^ «IT? 

ioc.c. ■^r^5iT«i i?m I 

'sitc^ ^^T'S ^C5f m^?[TR c^r\^-\ 

FfTfy fWTl ^tf^ 

^1 Tr?[ I .^<^5T nwt< 

’ttc^w >T5I^ C?p^ I ^pTTl ^5T 
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?rfer \ ^ 

’t5rr< 5r^ c#© i 

?C?5 ^ (Reading of burette) ; v<l?® 

W5T TO1 I Cff% ^C^?! 

— 23 f^if’Tfft ^ (con- 


24 


g=- -I -.25 



8 '^=r^ 1^31— 

’tri I fucoi? ^,u 


cave) I ^TffJZ^K tf^1 -^sCSnsJ 

ntz ^ I 
mi 

tX^ ^ (meniscus) 

tt^i (?I 

^Ti^ f^1%Tl m?I \Cff^ 

24'4 c c. I 


(Precautions) ; (>) ^?:^<r 

OT ^r?[?fl 

vfi^’|Q -^<r^ ’rm^f OT ^1 *ic? I t2f?:irrw^ ^r-iT?? 

<:^<:>Tf>[ii i (-) r,7^\^ -5^?r ^iicv ^5-1 c<=t 


-^fi mf??ij ^1 nc? i (©) r.^H mr4??r 1 

(s) Y-,r'y ^rt:>T ^^<ii nfim ^-ffTi^T nfiTt^ ^ir ^?i 
'®ijtf^'5 fifijii s mit mr©'© f^'TTi c¥f^?:^ r («-) 

^i:'^ ^5j?r *ttfTl-=T^ f^'^il i^if^^l 

<rrfm^ ^mri r.^ ^n:<r^ f^rc^ ■^ff^r^rl 

^Tf^T •5rr)mt?ri <iif*ii:^ 


(Pipette) 2 ^’f-C^fRl v£|^(5 ;;(vr— 

fj[i^ W f’HlUf I ^ (stem)-*iiw 

m wt’t ■®itTr©^ TO I 






)8a 


f^f^l ’trc^TTW^^ * 

^ I (capacity) 5, 10, 20, 25, 

90c.c. I 'stTiTOT^ 

[To find the exact strength of an approximate 

Sulphuric acid solution with the help of Sodium carbonate 
solution of known strength] : 

(Theory) I [ivsi (vs) C^f’^f] 

11 (Apparatus) : 50c.c. 25c.c. 250c.c. 

rflf Tl fW'IVI >3 C^t^sT I 


(Chcmials) : (— 

1*02 (TItfefTsr :gT®l, I 


(Procedure) t (i) 9^ Wl : 

50c.c. f^qi c?^ •, 

siTf’i^l s^'3 1 I2l‘<?fr5i ntf^ W5T Tf^l 

(71^ ^ I ’lew fswwiw ^jlf^ :5wc:«fw 

5—l0c.c.-c<]^3l^5!^^1f^?^^5Tij}Cn^tw1 s^NS (rinse) 80 cvf’l) I 
w^w wmewi ItR'Qw ’^fTsmew Trt'a i v£iw^f5 

'9^ ^ewe^fw ^t?Rwi $[W«i %ewe» w\T^^^] 'S^^Tw (0) tk^w 

^’iw \< W5W ^siw^; wwi^^il 5IVQ I 

*®tiw ‘flcw^wtew nf^iwl ThQ—u^e^w c®?!? f^wl ’sirif^^ igw'l wife 







^ I f¥^l c^f^ *, 

^t^'Q ^JTte ^r^¥l WT '3 I 

■siiift® tif ^ =rrf 5 i?i cm ’5^573-39 fw 3 ^’i? 
»tW "siJlPfl® 'Sf® ’H I l»t-^ Hf^t CttSi C^t&l 

(n) fnz'^z^^ C^lf^^ta? i5^«l 

^'S^l 2 25c.c. mPs s W.^ r?jT5 | fnc’Tci^fr 



fcfeif^ rsz-f':’^;^’- 
arn:?!! ?^*i '.-.ffr?! 
?TS?i 


^r<\^\ X'i '5P"*^< ’.’tPi'^r-bl ;?^=i P^'':’^'cj c^t^M 

vfi?^ P'^ii P’i‘cnr.j<r iii^ir-r^^Tl '^51 5:?- 

I -‘‘i? ^'<'1 K?:! f^^nc''?fr Pe-L<[ 
’HOT f«'5'lt>ii ''ICf} >f<^.;i«i 

f?^7i| J;3C, r>^':>’1 v-isi "i(^-p.£;iTf'T 

'5i?-f P^?ij 5T'Q I 

':>nP5'i:'*] -^-iv^^rs V'l-yj^c. 

P^f/'=;‘'<‘< Vfi-V^-Ji ;>'^‘l '5p!>il r.f.'] 1 

■‘-.■t?^ P'^’il T?rP’^i<ii »[<:■< r:6\rMc 

Tiivrii I 

f^'il r^-^ i 

P^v.P^5 ^-U'W AfipT's^ c4r5i c4f>-| 


^P^^l ''.’pr c*7^ n^P=iv Pt'Y, Pic''id{t W'^<f 


1 ■^1^ ^^V.-R UtPl’Il «JiT OT '«lt?r C^*1^'«4p5f^^ 

C^-l^t ^ll np-^^il Tf-l I f^T'l ^\T<im 250c.c. 

^fTOPTF-ir^^ifi^tci m ^1'?iTOf^'iiV? 5f/f 5 

^rr<:3i^ ^«ttk?i1 



sf^«i mcsr ^rtf^^l 'srfr^ i f^*t^ * 

>r*ns pffml 'sitTfr^ *iTcarir ’tTc^r i<t 

11 

^Tf^l ^ I ;5^*i wk^ ^ 

ft^rc?r 25c.c. 1 c*t^ c^Sl 

W ft»rt5TS 25c.c.- 

(TlTi^tsr ;5^‘l 25—30c.c. ^TfsT ^>8 I 

C^t^1 (Methyl orange) fsf-lt'^ 1 ^‘f 

(end point) «(riri:^ ^^r^J?rl ^ I 

(s) s 25c.c. 5 t»«j< <fr*ff^^' 

^k: 5 >Tfe^' ^5 c.c. tki \ 

i2fT-r >3 

5p|y|tf{j I c>T^ 

’rfe^ 'Site's:? f^<>I I 

(^■) S if^-inf mf^ ^?d«: 

fiC5 I vfji^ 1 c.c.'i:<f s;^ 

(5^? ;53»«l ^Tr?<i1 >;t>s I sf^r^ir ?u«t^ ■':^ 

??I I f5I*i‘t^^t<r 

I'M ;5^c‘l<T 'sisfT*^ ’$if«t>:s; Witk]^ 

I '^ir, 24c.c. ^jif>i^ m 

f<F^ 25c.c. f^f ^-f C^Ts^t^ I ntfwc^ 

C^, ^£(*f^C=liT ^3^ '^iJtf^lOT 24c.c.'Q25 cc. >£ 1 ? 

siC^J I 1 C.C. i£J^ 5jC?fI T-Itf^Sf-^'l I 

(^) : (0 SITU 

'«rjTf^ I (0 *rr^tni 25 c.c. 





>8V 


; 5 ^ef *^<3 ■vil'^? 25—30 c.c. '*fil%vo W{ f^'^T'S I 

C#t^1 TfT'S—^‘f ^ ^ I 

I 

(8) fiC^ 

^T^'^31 ^ S"Tr?^ 

=110?^^ w I ‘5^^’!’ ^t'srTt;^ i2it?r 24c.c. ^jiTm f-i^i'Mr 

C^JVT cf f ^1 (drop) 

^^Tf^sT ^?i1 ^ I '^^rT’T F'tc^ 

f?nr| nppf—jjTfi:^^ ^rrc^ ^jtf^ 

Tfta I ‘S^^T 

'5[iTf’T'5 fsj^fhs ^tf^3[i 71^ I ^«;., f^-iT^c^ 


^ \hs \ki^ ^?r i 

^T^’:S*T=‘i^ T-n%-^-«i (end poinO i Opi 'Q ^il^ 

‘y'ATi ^iT'.':! ■<:^'^ ^.:i (ms ^k] ) i 

(ft) -J}^W/< 25 c. c. <:^'f'i>;pT 

^?r ^:)ir>[Ts'^ ^ii'-ii^ rq<*[ ^?r i ^‘f:^T<j 

%5?i '.T3 f^if’i^l ?rM I 


^ s 

<?rtr^':T^ 5r^?:‘,'?r 5:1^1 =-l’02(^) 


' ’Rsfll 

1 

Na.cOj ?^:r^ 
'^^rrs^ 

(c.c.) 

(c c.) 

fiPW 


■wirr>ic'£‘i 

(c.c.) 

^•5 

1. 

25 

0 

24’C 

24*0 


2. 

25 

0 

21 5 

24*6 

24*58 c.c. 

8. 

28 

0 

24*5 

24*5 

1 




'8 58^ 


s Ni iTtm^ V, c. c. ^rrf^i.^ vs Na ^T3rt^ v* c.c. 
v2j-fr^i'5 

V, XNi = V, XN., .ii^rtPf Vi = 21'53 c. c., V, =25c. c., 


N, =1-02 


24-53XN,-25x102 ® 

lOSgl’^)- •J039N. 


^ ^25x1-02 
’ 24-53 



.*. HgSO4 =IT3I1 “ *1039 N. 

'-ftr? HoS 04 -^<t nfiT^iT'i =^^T%f5xv2rf^-^5Trt“^ 

= (1039x49)5fm 
=5 09115rrsr i 


Tf^l «fs ^8^11 ^ I (0 

n5fii:'<f^ "Jc-c. ^-nd 

^Z-4 51 I 

^(v5l S (To find the exact strengh of an approximate 
(-^1 NaOH solution with the help of H 8 S 04 -soluticn of 
known strength) ; 


'« -s^nT I 

(^)NaOH rc4 

H8SO4 I 





8 (0 1'04 (^) HsS04 

Ti OT ^1-^rc^ i 

(i) ^Tt^C^r 25c.c. NaOH 

rtr? 5T^ I 

7tQ I ^ i 

(8) 's.’Tff^i s 'Jfl^^l >PITf^-^'l (end point) 

*\ 

5f1 ■^T’n I ^sTTr^-^M -^*1^ '^'jtf^'? C’it^T% 

(a) 7f;:5r ^^Tz 1?T<T-Q TfT 




\ 10 ' 


1 7f-*rj’ 


N.oir 

■-■ i'T 
(c.c.) 


<yi '' 
<c.c.) 


II 

■5|:»: 55? 
(r. c.) 


28 H 2.'i'S 2H-7C c c. 


^t«t5Tl I NaOH >7r^\f, 1,'1>T5IIX-?^^ *.T(3rl =H 2 S 04 -;g^i:‘m 

•’-il'i ':^ X'b's- fi? 3^1311 

.*. 25 X NaOH ^f^T'/lir :7t3il =--2376x1*04 





-•• NaOH-s^«tS srrai = A3'7||_l'01 |N| -=0-988(^) 

-00988N 

/. ^£lf® r^T^tcw NaOHifl^ X 

= (0-0988 X 40) 5tr5i 
=3'952 -sm I 

s <ii^. nfw^ ^Ttr^'5 'Q -f;:? i ->5^ 

^-f^^il ^tfr^f% ^r?f'rl ^c^?r 5]T3rl 

I ^^15 \ 

r06 (^«l C5f'«?n 

I (^) NaOH (5^c«ftr 

3i(5ii (i) iSi^K (^) «lf% 

(^•(^ 1 [Given 1'06 Oxalic acid solution. Find, with 

its help, the strength of an approximate NaOH solu¬ 
tion (i) in terms of norraalit 3 ', and (ii) in grams per litre.] 

<5^TlfW “ 106 

^15!*nrir'f 1^) •Wyiin NaOH 5:^*1, 1 

'^ts I »Tr^tCM 25 c. c. NaOH 





I N.iOK ’t.Tii s f-i*ir^^i cf t^i 

f^^rrs I 3:'^':*i^ ^-r c-tf-^r^ i gTm^i 

C¥fj| ^nr>T¥ ^'^l^^^-^'| ^* 'Wmi NaOH 

3f^«j I wrr^-^c®! I 

^ s 

5rrT!ri=l*06 



1 NaOH 2^:*^ 

I 



^Tfi^rF^ i 

t 

^5rtir$JT 

(c.C.) 

■ 

>2fs.’3i 

1 

(c.c.) 

C*t’i 

(c.c.) 

1 . 

25 

' 0 


24-2 

24-2 

2. 

25 

0 


24'2 

24-2 24-2 c.c. 

8 . 

25 

0 


212 

21-2 


'^iTNT^l X 5it3ft 

.'. 25 X NaOH vl^rl = 24 2 x ] *06 | 


.*. NaOH vrri;1- 


24*2xT06 /N\ i.noJN\ 
25 (lo)-^“6(^J 


= 1026 (N) 

.*. isifs NaOH-<ja = 1026 X 40 -=4104 ^ttn I 

'Strtf’TB '8 After'S 'fSTIt’s^ «t?r S 
(To determine the eijujval.-nt weight of acid and alkali) : 

’itW 8 % 103 j Hs,SO. iff«t&‘ttl Jn^rC*!! C3Itfe*It*! 




540 


Find the equivalent 
weight oi NagCOa with the help of 1‘08 | j HaSO*. 
solution ). 

S NagCOs i ( i'sa ) 

(?Ttf5?rm 1-08 

H2SO4, I 

s 5^•^ 1 

S (i) 1*325 -5IIC^<r ^flTTfr^ P.m 
(exact) I 1 * 5 ^ C^ri5?in 250 c.c. a'TTf 

Trtc^<i ^RT?r ’trfso i 

{\) toc^n >ir^R^r 25 c.c. NaaCOs rre^^f 

1*08 /^jHoSOi m^TCsI =r! 

S C^Tf^Tfsi 1’350 I 

'^'nr>l::’'5<[ ^f5=23'65 c.c. 


^f«fi?l S 25 cc. NaaCO* ^^^=23*65 c.c. 1’08(^-) 

Ha SOi 

:. Na.CO, mail = 10 ) “ ° 1022(N) 

•-ic^ '^d, N.iaCOs «2fr-T-^^nT!?^ =E I '^iT^ 
N.iwCO...*iif ---0-1022X R .'ir-I I ■ fviS s Na-.COa 

ig*y.‘l ^Po P*'il?lCil NuaCOa .fifi i'350x4 ^1 5*400 \ 





• 01022 X E =5*400 ^ \ 

•■• E= 0102-2“ 

.*. =52'83 I 

« S 1*12 (^-) NaOH 

s (i) T^.f^z nfeT*! ^jTf^ 

T^frz ^Jn'AV\ ^^TTi’TC’S^ 

^2tw ^?r 1 (^) 1*12 |-^ j NaOH ;?^«t?r St^xS'-'f^ 

'-113-1 I H &^T? 

■^r^f^rnr 5;^ ‘^f‘i^i i 





sits? 5|srN^<r*i 

( Identification of basic or metallic radicals ) 


'Q 'st^i ^ 

^?r1 ’jfel cvf’i) i n^f§5^?r«l 

C sT5I^1 ^T-T (^^v^ r*lf’i’lt^ I ^ 

I ^r?i#i?r 'S ■siirf^'H ^^.15 
Ttfer ^f<r<ii ^ I nftTO 

SO 4 = I ^tTT;, 5T^‘if5 MgS04 (winz^f) 1 


^fir#;>r ( Dry )'s f^-g; ( Wet) 


:> I ( Heating in a dry test 

tube ); 


^ I ^ft^-1 (Charcoal Reduction Test), 

'c I ^ft’^.1 ( Cobalt nitrate Test ). 

81 fiesn *ttt^i ( Flame Test ) 

m 

tt I C^Ilirf^ ( Borax bead Test). 


i I *tft^-*tC5r «t»t ( Heating in a dry test 

tube ) : 


':^H 0^1^ IVas*^ 


^f^T^=T ^^'U'1 esr*i?l 


w*\^ c?;^iC'^' 





^^Z^ia ^T?l#i^ ^1 >1^1^ 3F{f^^5 I 





io, ii, ^ ^'5 ^1 ( \i ‘^-\^>\) I 

(;in-^‘Tl:*t ^1 ( Use of blow-pipe ) : 

'S f-f^lT?l ^1 ^V 

=I5T ( blow-pipe ) 1 C^Tl-^T^^ tt^T^ 

^PT—^C5T^ ^ i 

^'s^l ij?:^ ^w Pf?ri TTff ^ ^ I 

^SrHr^ ( oxidising flame ) CW'S^I * 

^=TC>R ftm n^ ( air holes ) ^^T?rl f*f^1 flf^^l 

( non-luminous ) ^.<r l ( oxi¬ 
dising flame ) | f*r<n ^ m 

f::?r f^’^il fn^'t'T <?i ^?fT'4^ =i^nfc^' 




( reducing flame ) S 

^=I?:T»i >':r.T '<7^ ( air holes ) ^r?T?r| f-f*j| 



(lumirujU' ) I t--; 
flame ) i f-i^ftr 


^-'>*. f^Kl (reducing 

c?; 1 -’■;; i \ >iii? ^.j^ifij; <ii'-i v£i 





%'=i C ft?1 C’l «1vft< 

c^n 1 - 

f^til«l ^tt^1 (Charcoal Reduction Test): 


^1 ( charcoal block ) 

I, (7i 5^*1 5TO*I^ 

‘Sin t^^T'Q*! ’lf^T«l (?Itf^T=r Tl ( Fusion 


mixture : cmf^t^ 'S ’I^Tf’TTO f^m) 

t^¥l ^VQ I fr-i1 i2f'?;^ (luminous) 

1 1 ^tsr ?r^f5 -5T=f ^tro 


''2f?t?i fl’il f-i2t?:n^ (<?T^\ ■^tn f^c o i 








> I C^S-PP!^ 


^ 1 ^fi?r^m w.'^< ’f.'tf 

(incruslation\ 15^:T sfiR tff^- 


. ^tu (raefcillic bead), W.’^ I 

^ I ^1 ^:«f (Red Ecalos). 

31 ^^?i=r-®f^l' «1 ^:‘l<r 

^f-ii ^r;-g u I 

^«j5j 

^*51 £^t< kHi^i 

I j 

i 1 fB}?Tf-»p«i I 81 \^, ’rf=fi I 

<1 'siii^^vfiiutsr, -^im-i 81 ^^cf’r. >jr-rl I 

< 

f>l!ll^, 5lT5f?lf>Hlt^-*1^‘l 1 i (incaudoscout) S:i | 





’ir^'i^^csri '5tn Pju’qtf^^ 

^ <5^? ^ I ft’^ll '« 

Tnn *tfw*t'^ 

^ I ^st^&->?fT's^ I c^^- 

^'1 ), 

(^Tfsr w*!’^), *rr^ 

c^W n^!f<) ^viv\ VI I f^N^ ^^‘1 f^s^ VI 

^^'?[ ^ s 

'^nM'^ V I TOSfT ?r«fr2?[ (Tf^ii i 

^rr^f^r^^TJi, 

f?: T^.^ sM tK=t ^t<il V ^11 

nfi’^ir 5rf:??r -^-^'f^'? i "st^'^r 

?hi ^z I 

(0 ' ^’tf:^t?r irs: ^I 

( Cobalt Nitrate Test) •' 

?r:^? i. -^^r.f\>i -^u,- 

V'l f-r^.l ^■'T'S^^ ^<i 1 f-i^'i!?! (?r-5:ii^ a\-^i\h^rn 
?Tr^.'.l '-r-rcr f><n./;r^‘?R f*\'<\'<C ^''5:«tn 

^':^?r ''\rM ^r<^.‘,Ti '5'-:? (?r-fel "sr^ i 

^>?ii^^-(iJ f-rwfi? ctt^l 

5:R‘: ^Pl 'STif [?K 1 c^t3i<% ^ii^.cSc^ 

f>[^ ^«R?:-f'r fl''iR 'ii^st?:^ 1^ f'Rl ^^5 

a:-i^ ^‘t^^■^^^ ■’4fri?[i-'5i^r/iri^ v( i 






5!^«l ' 

«tfnw s «ws»tw?r 51^ 

^1 


1 Rinmann's green I 

^ 1 


" ^ 1 sft^I 1 Thenard’s blue ^ I 

V9 1 


»'«1 C5ff*^t^ (Vink) 

8 1 


8 1 ^ (Grey) 


S (i) mtcS'a [ Co ( NO 3 )2 ] •^TC’I 

^^?ll C.^n^ ( CoO ) nTli^ii: ^?i 1 

^ CT[^ I 

(^) ip ^f^?fr?:^ m ^1 c^TjI c^=^ 

I ^< 5^1 

^m-i ^Kui I ^-k^a 

W f*f5iTij ^'^n 

I 


(s) ■^■m 5 sT^r^i >Tqf §; ^5i?f c^K=^ 

•^-r?)!:^ V'i'7 a m’fi 



♦rft'^1 ( Flame Test ) s 


t^«i1 ^f1^1 ?lffet5I ( Platinum ) ^Tcrif mTfC^T r^T I ‘^ft?! 
5 fi^ ?lf0=ltsi ^TiT ^T5-vf'Q ^1 

^rc ^-1 

’Ipiffttf '^sT^ nfi^H C?r%1 ^Xc^ \ ?ftf5^tsf 

flf^fl=T f*f^t?[ (non-luminous flame) ^?r | 
^1<l(5 f‘Nt^ C^U CW^i ^1 I f*f^1 ^<1151 q1 




'sfjTfTO 

^QTrr^^SnPf'STTtfe ^^TI'hTfir^^ fl’-iT^ f-Hi 

?iT&^t5I ^iwf^ ’TfF 'afJtrTO t? 

'^u<i?r ^r^>Tl 5^61 ^T?rnw 

fir^fl^ f*!'-:t?r «f<r to i sjfc^ sitc^ 

'sitTto ^r<??ii I 



' s 5r< 

'i 1 J^'l 

; ^ 1 7,-5 ?ir5T; i 


{trariKient brick red colour) 

^ 1 


'91 C^,7 5T=^=1 

'5i iT:s^rs5iM 


rr'<if[ v( iirH I ^ii^^fT ^f*'ijj| 

f*p;l ^■f'.’s^trf K\J7, Mfl? "sinf^rHtT 

^n c?pT^T^/:^ nf^'rs ^?i i 

(^) ?f(^^t^r ^ri:?r?[ (asbestos 

fibre ) -S,^ 7}tl^.75TJ fip;j -^^-j I 

’tTO ^i:^?^^>f-T5^Kt;iT m?ir';i i c^ij n\i!^m 
^?r I 


(s) TO'ftr f*i*i1 w ?ftf^=lT=I’ifwt^ ^Ri?i1 

^’PTl I 

(d) ^t5-w?3 ^1 ^flml 

TO^?il 5 "sr^f ??i i 


\ 







V- * ^ 

<t I ( Borax bead Test ) : 

?ft(6^t5i tr^^l ^f<}?i (loop) 

^ 1 

f^ f^-f I 

I ':Trn^ ^u 

^55 ;ii«ffi=r wf5it^ nf^*r5 ^ i '-at 

“5U<T^ -sf'SI^CT ^<fr^ ^55 ^1 ft's ( bead ) isiftft 

I 

^fsf5 5f^rej ^f^?r1 %7, 7Tf.[t^ 5T^'i 

’ftnr 5imN I ?t'5l5 fv^-m 

f*t^t? ^tfe^ ^srrf^^i err^t^ fic^^ ^ i 

'«(fTr^ f*f^H ^fif?ri ffsirr^ 

’®rrf^?r1 f\U5i[ 5r< 5^1 1 


®I^«l 8 C^WfT-fhOT 







:> 1 s^ir*! 


1 jfw 

s 

m 

1 ; '®l'<!65 1 



;f|?J ; 







< 1 'sr^iisr 5pf«i 

• « 

1 tes 1 

\ 

1 cTnsrsT? ?:*ff yfi 




?ts[^1 >n5p ^ 4^ 

«rfi:5rr^i!l s 

(^) 


GiTf?^ ^?rft’5 '8 


C^fTt^TO Csr^Tt^tC^fC^ nf|[‘fo I ^T^silaiT? 

^?i film cqt’f ^c? I 

(^) m K? TOTsr 5T^«i »T^?r, 




'« I ftrs^ ^lUf 5 ^^*! 

5TTf^, f^5fr (?rT?rfw-fC‘f ^ ^f<i?l i 

(«) f^i%^ m f I 

(«) nft’spl-cnuT (Tit^t^f fl^ T^-m #rfV Tft'S I 

I ?nfe=[T5r ^?jf5 

f’fS* (Wet test) 

5TO*f^ w ^fi^i ^?n 'Tj 

'sjJTto 

>RT^^«i osT^tr?^^ nr^T^^ i 

(reagent) 

f^f^ '«pm?r f^-nr^cn ^ i fiT^^i:^-< Gift's 

f^fiRtn 

Vflt ’^’¥1 I 

^f[^1 ^f?RT^ f=P4f^r«; 5 t¥i^'9f^T ’-TR iilRt;^: 

(i) nfl^T^ 'sr^ 5j;jr«t<r ^3 (dilute solution) 

I 

(^) nfi’Sfi 'Ti^ ^11 

(«) :s'^z*\ fsi*fT^C^ 5r^'1 

^f?r^ ^Tf5?1 Pv^ I ^v] 'iffif<r§i f^5pr?r?:4' 

TT 1 

(s) < 7 ^ ^?{;i:^*i<r ;g^^(l«nrj nfi^ '54Sf:c^’^fi 

f^*fT^ I 

(a) «lfwTO ^T5-^5f<r mz^\ ’tJT^T 

»ttwff^ ^?rc^ I 



9^^\ (Pb++) 

(TT® [PbCNOs)®]-^^ 4^ 

-pffiwi 

"i I >*1^15 jiM ^«f;^5j!’{ 1 c?Ts 

:w5i:*i? i Pb(NO,),+2HCi 

^t t C5t r? ^ 'sijTf^ =Pb01, + 2:iNO» 

1^*tt'Q I 

JTW 3?^?T^ cgstirrt^ 

’errgpr‘1 "^in ^ 

f5l*ttt?r| ^ ;5f3^% \ 

^<3^ ^ 1 ^fr>T I 

^ \ '■ ig’ic'iir ^ ^^rrrsF'i i c«te ^ ki - 

’fltJI \ Pb(NO,>. +H .S 


c?Ts 

?!r I Pb(NO,), + 2HCl 
= Pb01, + 2:iNO» 


^f?T I 




C«TE ’TTOt^iJ 
^ I 

Pb(N 03 ),+H,S 


-PbS + 2HNO:.. 


.»i sw? 

"Sfs^ ^^ff*nira 'srfcirfstt® 
fsj^ira I 

Siftfira 'WPf 5W—3^1 

^S>. C^PT^I 

S?rw xift+fet 'itl^ m ^ I 

l^f'Q 3^*1 I 

3R*1 fJl*lt'« I 

M B^tn «rtofT 

Mr'S I 




Pb(NO,).j +2KI 
-PbI, + 2KNO,. 


’«r«r:j^n i 


'sr^ric^^ i 


PblN03), + K,Cr04 
= PbCr 04 + 2 KN 0 ,. 
OT® ^'C:1^ 

l[!f 1 

Pb(N0,)a+H,S04 

«PbS04+2HN0. 


?prf^5r 




^‘f::’SF^ ??r i 

■srr5'r^*i 

■sTirTit^r^ ?’:«! 

^•':‘S I 


TO n\^'^ ^]^u 

r • 

fsr TT ST 
;5^% I. 


^i\w\ (Cu-^+) 

(CuSO^, 5HoO)-ii^ ^ 


i I •£■^15 

■77'’f ^ ■X'sp "SJ?*! en^ 

f*■ ^ 'S' ^ '«t'r!^T 

^»::s I 

:sr!f'jTT -Vars ?’':*’ 

•<^1 stsy ■s:f^,*f 

Ijr^r-JI’FST Fi'pjipf^'J vffiT. 

7'%5 ■^7 ! 

7 

vj/t 

t:f:»r TV '5JV 
T'-T^TT ^ry'l’Sr?'; 

';•«*■• <5 1 

SI ? i':‘ s; Tfcsf-T. 

■^•’^ v-^ffj^TnST 

5if?r^rt3 >j;*i 1 

5'>5?rT^‘s^*rr? I 


:»?: iT -5r»f:T?n TtiiT JTl I 


<t. ^en' I 


?tv V f5;:;4 

rwv' Tr ^7?—^ U fir 1? 

-'?ji Tf>r:f3 

5T51 if-3^:;ef';J 

? J^r I 

- '.-I^: 5f 

5^91 ?UI» 
:?-<^ ?9 I 




i •^^'■i? Jffs^SfT^^ T'-!;- 

; f^59 ?9 I 

; CuSO,+H,S 

i 

i “CuS^H.SO^ 

I 

I I ' -Bf f3 TS' 

’“Brii^f^f? wpr*i 

^f99l 

f 9 I 

f4%f'2P1i' f??^f»/9l- 

*TTtC59 '5r9;c’*Fn I 




Tnrfhi 


«I ar ^ c*r ^ | "sr*!!):^^; ipicn^r ‘srtnn 

*i^f5rar^r Tsrtc^rnFt^ ’rtffsh i i 

7^*1 taprT'S I Tsrrcirrfs^ "rr^r^ 

7 *r 


• I 7 ?r :i ?r 


(Iron wire) i^?r( Q I 


C'^^fTT I 

’frCW fT"^ :y;'«| rsif> ifr^r^ 

^1 1 ■^‘i^rir fir i 

■ OiiS 04 +Fe 


>FeS04 +Cu. 


C^liP\ NQ C^fiPF (Fe-^ and Fe*-"-) 

C 5 |%^ ^iT—c¥?rt*T s :¥r^ i 

Of <IT>T '®((OrfWJ^ (valency) fs^ 1 

{^) (FeSO*, 7 H, 0 )-c£ 1 <t :??«i 5 ft?t 

’tfhPi i 

(^) ( 3 rfn^^ (FcCls, 6 HaO)-;ii^ srt^ 

^?i:*f?r ^ I 


^ : ----- ; 

(^) C*fi[r*! (^) ST^Ho JJjvj (Tp^t^T 

i 

*aT 'sr^l | fsfs^ '^t ^ ^ i 

'.’jrfe^sr ^1 ' i ^mc^nr »i-*"»r:'* ■ snbOH 

^ ; =-Pe(0H), + Na,S04. 

^ i ^$1 wtfrs 

I i I w ^ V 

! ? t ^ c^nfT.c?lt?f^ 

; ■ ?!i I 

I ; 

(^) CVf?- 4 ' *1 ^ cn ? j (^) 

.^(•<^• 1 ? is^ ' 8 f^»t i*jV?i CTtfe- —^ f« U w Pi ‘-ft ? r-f i 

^ ^fprt- j I I J FeCl, + 8NIl4 0 II 

fai-rf'SI =Pe;OH», + 8HCl. 





^ I (^) (?pirr^ ; W ’Tt'fi ’ll f¥:w 

mr^ ^ ^ fjT ’Tf :r c«f:?rl i 

[K,Pe(CN)al 
f5i*tt'a I 

I 

(’’f) c’p f?f T GF'Trt^'F * (®r) ’ftp 5f|5i ^:‘f? '5r»r;:^’i i 
ipr:*' c’p :=?:- 

??*i fsptfs 1 

'»I C"^) c’p’tt’T 5rr?f-i (’F) ?frp j?:s^ ’r:‘f?r 

T’t:*! ^’^rt^nrtTT fM'^. i 

’fnrHtt? fK,Fe(CN),,] 

•if?«| f^f9 I 

H) c’pfJ!^ cff^rr^ -^rr^T =11 

^ ?rr ;r <??%. ’tr-rf^Tt <1 n^^fs 

j[r?rRrtT ><*1 s i • 

«I (^) 3 Tre=fnp^ : ?= 7 :*r<r c^fsf 

-!rTr:7tfii?rr;i 'tryFl- j I ( 

3Ttiifr^ ’ti 5rr5[??i-5rtirr7T^ ; ) \ 

[NH 4 CNS] ?’;*! ftpnrs 1 

{^) ( 9 j^ ?'^:«'’r ’r'f ’ftp ffflesy 

f ^3 I 


^afji 


il 4|5 ?T^*I (C’pf^'^ 

^ I ^tr?' Prussian 
blue ^ I 

^I55f ((TR-m (Tpfr- 

5 in 
Turnbull's 

blue I 


W’^ F’l I 


(Ar+^) 

[Al2(S04)3,18HaO] ^1 *i6t^ 
[KaSO*, Al 2 (S 04 ) 3 , 24H20]-^fl'«T *lfl^1 ^ | 






?^*r?r «£i^ 

■«rTfr-rtfjni(^r fT^$=5rr^ 
f^t9 I 

^$1:3’fr&' -snir^iffiniR 
c?rirftv5 Tf^T*! fsi-rrs I 
0'^3r ^ :*r ? ■«ri c5j'*F 
•■5i?:*r 'srw 'sr^ ^f^nii 

f*i*!r>:?i i-f'S I 


“^tasr 'srif^^n- 

T^«! ’^^Ta I 


^rnn (gelatinous) 

'5r*r; 

^ r=? >rr arf gr 
I I 

I 

I 

j 

' '5f*r2C‘>F^ sri i 

I 

I 

I 

' >ir>i 

' 

; I 


>11^1 'SrfJfT'Tl 
^*r;r>p^ '5n‘:>T i 


I 

I 

I 

A1,(S0J, + GNH40H 

j =2A1(0H),+ 

I 8 >’H.).S 04 . 

i 

t 

i 

I 

! (Trrrsnm 

i C^lf^^rtsi ^rr^- 
I fS: :Jr § ^^'isr i 

Al(On), + NaOH 
' =NaAl 03 4-2H,0 

(Titferrsi 'srirsjl^Ti^ 

ftr® ^r^fsif^irr’r 

^ I NaAlO, +NH 4 CI 
+H,0-A1(0H), 

+NaCl + NH, 


W *lfl^ (Zn++) 

jnsrc# (ZnSO^, 7HaO;-i£|? 3^“! 31^51 ‘ifi’Fl ’FJ I 


<»rfNpi 



\j^<aTf5 sfT^ 

’mti 1 

STPTfttW 

ia'«p 


1 

25r^:3ft:^sT *if ?) »fT if 


2 nS 04 + II,S 

4iT 1 


= ZnS + H,S 04 . 







j 




ffft '5rf:r4^— 


^^:»f ’snTwtt^nrf^f ; 

'srjnfffsTftu ?f% 1 

1 »fl5sT PPT*! 

fsptt'ei 


■4fff1 ^ 5f 1 



ZnS 04 + 2 NH, 0 H- 


>frH ■5ff;;^<^ 1 

Zn{0H), + (NH 4 ),B 0 , 

’tf^crff*^^ T? i 


if 1 

«1 ??:‘nr 

■srifr.:^?'': ■si'-"'.?! ! 

%?-Jir it ^ 1* fjr !■ X 

?f.T> ^rr^rrfjnrr^r 

r 



5^*1 'S 2:5?t fir ft ;r 


■5^% 1 

f^-rrs 1 


%?•?? 7}f 5^ 5ff ? :x <T 



•iTf;:^*’’ 1 

8 i ?f :*:? 'srr tf 

jr->] ■5;>^;'5?®f 


c’i'^feffsr ?TV£frf^7 

•-_3? -T,’*U'v 

if 1 ^srf^f 

Tfft^fS 1 

Pi ’*'f '?'5 if 1 



7i->i 1 

til ff^f 

f r?i*F!^ ''‘■U-5r^ '4‘^ 1 


CfT^R 

ft 1 3ff*if 4 

3?r>l Trif;i 7 ^>r | 

4^ 1 f r<»1 ’sr«f;:4*f 

f4^4 1 

ZnSO^ +2NaOH 
= Zn(OH), -f NagSO^ 
Zn(OH),+2NaOH 
= Na,(ZnO,)+2HaO 
WtfTfffltx 

■^^ifffpii c^r?rmrfi-! 


©r-ta if 1 

[ K^Pe'CN'fl] If*! 

1 


taKt^ ! 

1 

1 



WNfSrart 'Bf® ♦tft®l (Ca++) 

C7Tirt^(CaCl»,6H,0>'i|if ^ iftrl I 


*tfhFi *Wiiwt siTt«rri 

*1^-^ ! c^t^r siK’tjtI i 
1^.^ 'SRi ^ i 
^1 (TTff^ ' 

* f^'S I 


^ I ^rrs'l ■5l1^5T5¥'t? (amor- 

^it:3irf%|5r phous) 1 

T^*l fs.*rf9 1 Vffsr^ ’T/‘t^T^-f? 

■®nrf>ir? ??:% i 


(■aCl, + !NH,*,fO, 
=*CaGO,4-2NH.Cl. 


■5afC3rtf5r!f|5i 
f3f*lr>Q I 

8 I 'sir^ii^- 

'snrfn® fstits I 


Wl 1 


v\r^\ i (iivi ?^y 

^ I) 


>FiT?^f3T^riT 

■siifj^ig ?? , 

3;r?r'w^ 

■STJjrf^Q 5? i 

CaCL + H.SO* 
-CaSO, + 2HCl 


•! wi? ^r>i i 

'«r«*r ^fRtfsnsrtJr cf 
fainttm *I?r ^IfilSlJI 
c^ c?r ’ff Iff ^ ^ 

f^t'S I 


7!?r-'i 9r, 



(Mg+-*-) 

(MgS04» 7 H 2 O) v£j^_ ^?r y^‘i 

nfi^i I 


,> I' ^£,^^ 

1^:*?" ?r?»t ^.J] 

t 

'^sritTrrfsnifij ’■i (TrrfHt^ 
^5=5rf^ fsf-ifg I 

^T^^rif^nrfsr 

crt?tt^ TT*! 1 - 

:?7rr^,? «iT^ 
^rrsrtf^fsr 

^^*1 f5»ffS I f-fT ^ ^ «i 
'’SiT’;^ ’ll >’r*i ?f^ 
^ I 

■??‘I ^■fi-S 1 

«I c^ ^ 

«s^1& r'^^Fi-5r:5i5{i*^i 
cg::7rt’5 

^JT*! Q ^]r^r^!iR ^r^- 
f!i»rf^ i 
:Et^.c5rff^R 

{NaaHPOJ 
firnt t !ii »:f:^jfi.sT2i1S^ 
’ll **.^^♦’1^1 
f»in wf^ I 


JTR1 '®l1%f<'5' 

f^f^- ^1 

^i^=rl 1 

5TF1 i 




^rr«m 

3i}tn7Tr»T^jtsr 1 5 - 

MgS 04 + ?NaOH. 
«Mg( 01 T),+Na,S 04 


3iir5fRf>Tnm 


snf’rR^JT^R '^nriirr^si 
[Mg(NH4)PO»] 




^«f ^ 


[ (?p^ 3 it 3 r Pb, 

Cu, Fc. Al, Zn, Ca, Mg-^?r 5 T^«| ] 




Pb804 5 FegOa 5 CuaO. 


PbO i FeCla ; Fe(N 08 )a. 


FeS04, 7 HaO i CuCOa ( ) ; 

CuClg, 2H2O. 

fl^T 

CUSO4. 5 HaO 5 CuCNOa),. 3 HaO. 

^TC^I 

PbS ; CuS ; CuO ; FeS. 

^tw1 Tl ^<fl^ 

Ca, Mg, Zn, Al-ijw •, PbCOg ; 

PbCU ; PbSO*. 


(Solubility) 

wr^ui^ 1 

5Tfs=T5p-t^^—>TSI^ >Tt^5pt|^ 5:^^^ I 

•^rrto ;5'^% 1 

^TTf^T^^—GFt^T^.^ W.^ I C^'5 ^n 

ir^%, ^5nr^% 1 

^'mjp^^-r^-^ >1 1 

^rf^f^?rf5Er ^rr^cwl- 

(.TFflw ^itPn'® ;wft^'« 35?r i 
'Srl^ I 

vs -CaO va Ca(OH)3 ^ I 

PbO, CuO, FeaOa, AlaOa, ZnO, MgO 
aiTir^ Vi I 

3?^^ % r.TTt1^?l-m >8 vnw 5T^«t'©f^ ^fl^r I 

^W 3f^«l <21^ 

(0 Vi)^(5 ’ift^-^TiisT nf^T'1 g< '^^*1 ^^?ii 

mf^l ^T'Q I ;g^«i ^55 cfr'?ft^(?T ^1%?:^ cs 



in 




I W(:5T =rl cw^ 

(i) ^ ^Ttsitgf sft^l 

^3rfc« ^rrfn^ fsi*rT^?ri 5 r«i ^ f^i t 

itQl =rl ^f^?l m \ ^sft^ 

q1 ^ 5T?r*f^>!r^^ ^t? ^T^C^C3Ftfw^ 'sjJtfjfS fsi'Tf'S 


5i^«i ^^>ii wen ^ 

^i^Te?FTr?r^p 5:Tti^^ i nn‘i c^% 

f^wre?r 'ii^? wen <! ^f^e^e?Ffnt‘T- 5:Ttf>ic^ 


ST?! '^Ws I ijn (Original soldtion) ^^“5 
vflw '^;n n^.?il nfi^tsfn ^r<Te^ i 

ifffenj % ?rte5tc?Ftr?^ witf^re^* enij n^e^i? t2rw%?[ to 


n^r ^if^'e^r i ^t^e^Tr?pTr^^ '’-.•TTr^ieT-^ ^T^~5 ^f?[en cn^ 
esFT?!^'? ^ I '^n n^Tf^ f^Fw %'5n ^f?ren cn^ 


GFT^rte‘5rT '«)^n I 

=?e?rni& 's^ne^iif ^Ff^Tii \ 


n«f 

fin 


sprc^^ ntn 
« 

e¥<rr^ (Fc'^'") 
TOwn (Fc’*"*'^) 


’^rn^ ^nen^n nnt^ ^f% 

(Identification of unknown basic radicals.) 

L c^f^n'-TH cn'5, '5jT^<i=T, fw^w, wiTnf^TO 

«-Tit^^fTOif n^'fn 's^sj 



^ «|T^ no 

(Dry test) 

o 




(T) 


•OT '£l^?rf9t 1 

f»r^ ^;ii ^?r | 


I^Heating in a dry test ; 

(3r) -sr^^r^ 

(«r) ^nr^t& 

tube. ] 

i 

%9f I 

f nrr? i 

1 

(’f) ^si^ii 

(n) 


j;i -^^p- ^<, sirs^i ^^r?i 

‘’WIZ 1 


’T< i 


i 

(^) >i^ ’ll 5r?^r» 

(vf) 3ri 


i JPI5 ’:•:<? 

•^r^r^nf jtt?!, 

1 ‘'fT!?n 1 

I 

•jrfir^^-si?*! f ^ ^ii'P 1 


, («) TPr^r ’rT-‘>? 

(8) cn 7. ^ 


: 1 



1 

1 

*1F.? 1 


1 (5) JfPl ffl’T*!; 

(5) ^T^f5if*niT3i, 



^Tr*if>nrR, srrr 


j 1 

(^¥^-9^*1 nfr¥ i 

^1 ^ ?r ^ 

1 (^) 

(T) 


; (Yellow incrustation) { 


[Charcoal Reduction 
« 

j spR «rr ^ ^'® t. 


Test.] 

' (Malleable, metallic 

1 

, bead.) : TTO m 1 



(^) *TPl ^‘fiT ^ 1 
(Red Scales) 

(«i) ¥f’tnr-9i¥«i 1 


■ (»t) Tt^PIl ^ 

; jrz] 

(n) «rnnR-9i¥«i i 


i ^1 

1 









■ o I irrt- 

[Cobalt nitrate Test J 
(? *1 
iTRI 

^?r I) 

8 I <^fhp1 

{Flame Test.] 


^ I fhs 

[Borax-bead Test.] 

(C^’RJSIR *; Fpr:*;^ 

it I ) 


(’J) '5K?t^ 5^5? 

•\ 

%5*T irfift I 

(£) >IR1 

'®r^r?nr (incande- 

scout) I 

’T'f 

(^) 

(5) sT?! 

(’t) C’ffPTr^ (Pink) 

(^•) (Grey) 

^‘f 

{^) y.'&'J esi[i!i . 

I (transient brick 
red colour.) 

(^) ^®Tr« ^1 sffsf 

(ni iinsrra >rf»i 


fJrwr^ 

(’T) I 

( 

(s) ^jr ^fsifirirf ;i, 

I ^jr?fPnrm, snr ?[ csr- 
I fjnir5r-?i’i«i ’(trii i 

I 

I 

» 

(^) ^Tl ^fsr iTf 31 . 

*1’^*: I 

(’[) 5nN?Tl7r!rrsr.«i?«i ij 

(^) I 

{^1 ^ir5if^t3r-ii?*i i 

,' (^) I 

, (’f) I 


f^«ii 

I j ' 


■ I 


(«f) Rr3:9i?r! (sf) 

’TC‘fir m ! 

. 1 

> 1 ^ j 





(Wettest) 


5*14 


^iWi 




firarr^ 


i I «£itI 5 nlt«Fi-5r:?i m ^<rs-! i 

taprt-S I 


^rsTf^aRr*! 

(•) ^^f^rftrs ^?n- 

»fT%3 fsi»frt?ri ^f'S i 
' >rf»i '«r«r;:^^ 


-sn^ I 

(^) ^ :?’T‘i p[t?n 
’jf:^ ^ 8 9 «5f^ ’nfi^R 


, ’-^f^ 


5(1 '5rrf>r:5i; 


'sntf^ f3(f«^ ^^*1 ’K^i ■ > 

jfm-! 

I 

I i 


sri ^srftJirsi; i 

va I 

s#Rl ct'ifel nfi 

5(1^15 *4 'snt^ fHft^l • 

-.1 I 

^^f'Q 1 

«nrcsrf^^ c#fi(t^:3^- ' 
fs I 

^Tcsrtlsram ! 

3(^1 ^Tl^ *fr« I I 


I 

(^) ’itTft^ ; 

’ir'fiT ^*r;-1 • 

I 

C’SF’t I 


( m*\ 'sntRt^Kt? I 


^ TiT 1 

'. b8_<bft*3^fn 
^, ». 8 9 4 5(^ »f#I^l 

w."^ ’Hfg' -<F? \ 


{7f) 5;pft4^ 

a'4 'STIT'S^ »f€l^- 
T?Tf^T(1 *!'« 1 

CS-nSfff^T^F W\-\f^S MTt?l1 
1 

<Ff^ (i) «T:n 
fj(?rnr c^irf»tiaHi^t!j 3r^*i 
fspTfe—nr? 

1 (^) 











fT?:':? 


5Tirr^5^«l 

^TfTrrfsrrhi ^ftr!rW?r:5i^ 
ir*i*i f5[*fr'3—^^c*f^ ^‘f ^r:? 

' srm I ??'5?rr?, 

W.'^, 'SfPRR- I 

I 

(«f) ^1 f9r) (^) jst 

^ 2 f :®i’! ft: ?r 5 ’fr’Pl.ir:?! 91^ 

I Wi<\\ C3fr%!rrsi ^t'S 1 

JTi»i ^:h 

I ■F!jr«j -^^ 
^CSTT^TfST CymtT 
ftr^TT^ JTfpl 

' ^^r?, fHf*5v4fllC*t ^Ts> 
. fsiftnrftf ^ 91 T I 


^ -srrftn?:; 


g I *iTf wr^ppT 77^*1 ?f; 


si»^T«) I (i) q?:.:*r?: £^ 

^^C»| 'S^fsfs-g' C>!tf5?ri^ 

! 1 ^"fr <3 I 

I 

j ■‘'T’ifjs: Jinsl ^«r:::^*f -^r:*: 

I 

I it?r I ifl^ : 35 t:i 

I 3?f ^ :5T CW !T arr*T¥f^ 

I 

• jrrj'l 

I «r«j;c^n 1 

I (^) 

} 






I 

J 
! 


5^1 '««tn»fc*i: 

^ I ^ B’jcn? ’fnri ^«c:- 

^fl^l-5T£*i ; c^’t I 

'■ntprf^rat^ OFtn^ 'Q 
'Bnt pit 1 h irt 31 ; 
fSPtt'® I &?t£^ ; 
pit ^ ^ 31 I 
^t ^ PT ^ 5^*1 fsptt^ I , 

■n^’*Fl-5Pll5 3it3ft9 ■ 

^ I 


iTi ; 

^ I «3T^ 'ifl’smr JS^pj 
vFf^-prff^irf3» 

3pp^ c’pni 

*rf'e I ^t^- 

*frsir *fWnj ’ffl's^i-sTPiir 
Flf^lRl (ft's I 


j *Wt^3S^«t 

- - - 

: *rr?mt^ f*rif«— 

I 

3ir(fi ’5f«r;p^’t i 

i ^fTT I 

1 ■^Tr*Tf5i^ (•) 3f.;inr 

! 3t^r^ I ■•^f^sl 3Ri^1 3^8^ 

j to «ff3rci» ift'S 1 

^T< I?tf^ 

I • 

j PP *1 I *t ^ 'BlTf P 115 -^ 

t3r *rr t ^ii 3TtTft 

i 

is^.^ ^ I 

' ^tprtt^iim ^- 

. s^rtTF f>3ii '5nf:3rff3nrt3r 
^tPl^ 7^*1 faptts— 
3rfwl «fT;pF»n 
(^) m 'ai<f;PF’f iT^t 
ft«n *ftoi ^‘f 

31^ »rr®T» ^•TTfft I 

t3r5tsr i 


3rr^1 Tf^- ! 3nt’tprf3nilsr-: 

, I 

^tt£ 5 t£W 3 r ^ ^«f:- I «t 3 r«i i i 

I 





it'Ql '5fT9tW ^1 5^^*! ^ I C^r^CSJ ^ iER«| 

I 

(k) '«i)tC5itf^m 'srrtRff^^itsr 

^nfnwfn ^?r I (?^m cwtn 

5i^*rc^ c¥f^^ sT^'i ^ =rr^@^ 

I 

^jff^'fj^i T^\ m nfl^-m 

ffr?! I 

(«) TO*! f^*NTl ^T^l if^ttT 

W9 i«94-«>'«> ?f^5 5, '5 8^T; 'tfl’^l ?Fr^1 C^rf^r® I 

(s) ^ W 

’rm I 

( 4 ) TO*fW ’ffi^l =in^^f^Tr3l 

«rf^ w,7 .1 

^Tfrw. .^’T*! 

W-'^ft'^l 


<>rftw 

^!:3TO«i 

1 

'i 1 rv»^ *.v. VV'^. 

!- ''•'■''Cf-l-iT '.?! < '^v;^v.^|/?j 

1 ■ 

■ C431f>fiT-Br?l^;5= fl»! '1 

^f^V,:-Z‘.^ ■Jtr%^V'^ eS-V 

r.\ ^ ■E-'5l'*n <;’v' 5,-^l $»l 1 

»(f(?i 1 » 

^n 1 












^ I *TO? "srr^iT'J^ 

y\fk^ f%5r^‘i 
nf^sTt*! c^rtt^irrsf 

^iTCTf^^ ar^ jfi:^ 
?ffsfiTi fSi^fr^T’F f^^nr 
>rwr^ 

^91 I 

■a I ,?f TffTfi w^ 

viT c^'1^1 cn^*^ =rrtc^^ 
wi f’l'S' ■^iri «rtT^ 
!^*!f? TR\ ?^9I I 

01 sftt^ry ^ f 
'®(-5f«f:n ^t^jtrsFtfa'^ 
'snt^ 5imt^ *^^*1 
^fif!r| f^«jt ‘>^tm 
T?ii I 


5rW ■5pr:»N i 


(pink) ^ 1 

fnsrr? c^t^r c»0fj 

Tf^sTl I 


: fm\^, sn^TTr’int^r 
j ^r$ *rt:a \ 


■^fnr I 

I 

; T]f *1 f5i ^ sr, ■^’mrr 

, ^ I 


^'ffWpi j fror^ 

\ ^ 

'i I ^*1 C^iT •'BTf:^ =T1 I ^ I 

I 

^j t f^ f>t^w I 

5Tti>nFi^ nit’T ’ 

, \ 





»tftnn 



>3 1 ^ 'srfnr^ 1 •rl i 




fsrfsrat^r mt i 

QpW^ I 



■sfTl 1 ; 

1 



^:^r:*nrT»i ^5^rt51 


j 

fjf'^r'j'irl 5rrfT?id c*?6!fl 


' 

1 


1 

I 

8 1 ^ TO*! , 

W 

1 fsf^^.!*Pi*!;?:? I 

jjtsjjfffs ?fjfn rf<f^.f^ j 

1 


1 

1 ' 



i 

1 \n TO:?r * 

M 

■ Trr?!fji!rr:i pi*i«i ^ 


I 

«^3^<‘5''5rjr:5r|-; 

I ; 

I j 

^ I ^^Trs ^fTTffinrT^ : 

I I 

TO f^f^T 5^ 1 j 

>b 1 05^ T*j;rc| ”51^. i 5rf»l '!r<f:r5f’f i ' ^nT’tprf^RitJi i 

CTf 9 f IT i j 

, 

-ni I | . 

I I 

C" wi I ! 

5PTrc;<f ^■<F—5in’t(:^r^i?I(^ (M^'^**') 






.• •• . TO 


mft »tt^®t5f i 'sritf'nrs ( to ■st^- 

w •fthFi 

^ I ^ra'^Fl- 'SRttS ?*!*. %s®! ' I 

I 

''frj?ir*i ^*1 1 . 

I 

i ^T r^, ^ 5Tn»1 ' fB?f^ 5l?«! ^ffT? | 

<^5^*1 c>itfi*5}sr 

TTf^nii r»i9ir*i csi- 

tsi 

I 

< 

i 

3 I >lt^1 : JTfBf I j I 

cAi^ c*Fr^*^ ! 

j 

fj?-? ■ I 

' I 

'4111 ^v®! I I 

8 I ?ft I& srr 51 C4t4 4TN^t5I. 4 »fr 7. 

>115:13; pi^*i *^i*i ^11 csTE-j^?'- sr:^ 

{»i^ 471 

I 








ih'K 

'Sinto ;^*i 

■:^c^ '®rrrfnc'5 i 

f«iwr3 


<»rfNii 

•t5i<»f 9f^ ^f^iri 

"^1 

^Pll . 

< I T^'liT ^501^ 

qfri!^f^ft?n ■^71 

^srjtT^rfsryr^ 

^'4f^ I 

9 1 '?^*i 

1 


^ I 

^ I ^ Tc*\^ -srtT?^ 
n -^fetfinrfJr (t? r?i- 
» it! ( t m^\ i » -Tsi*! I 


C?|rR ^tC^T sn 


c^ "srtr^ =Ti 


>rf^ ’*r«c:r'»'^ i 


>rf V] ^«r::flf*^_'8rf^f?-g! 


•5Ttr;:^*T \ 


; spr*! 5!^^ i 


^ifST^I ^’pjfsirsnjr^! 
5t:9 1 






^1 ? ’T :*t ^ 

'sr?“! r^’BFi-sr:?! ^ iri fi;*«Fr*r:3F s^'>^ ^5 i 
fertr^ C’rr^fsr 
?^*i I 

It ? T®i ?r^5T^*T *rtT^ '*Tv:T^’f i 


=5r??rr?, s^i:*b f^;;^ (Zn++) 



'^Tflr’^f.'• ” . m 5T^«i 

! I 


i I di^tiJ ’ifr^i-sr:®! ?fr^ ^rit^r c?te W'^^ #75 ’tr:^ 

’TW^ ^T*| ^ ^C‘f? 

^9 ^1 #pi I 'ar^rf^r^ ®iTr^ i 

^ I ‘^T'J '-f s^ref;^ 'STt^^r*! ; ®^*' • 

■®lsr*fil 5|f^ ^tiT 1%*T'8*1 jfjpsj’ jjpjs: 

c^rrf^m f5ri#!rt ' , 

mmi ^srt?r^ ' 

^«tT5 ^9 ^1 #«11 

« 1 ’«rjt’»?7T#n ’?#-I *;«T5f*pit5 i!r»l i c^tss*!*!*!! 

■-iR 'ff? : , 

■5rjfr»T:5 ^Rnrt . i 

I 

t5’inrf9 sT^*! ^Hrm i 

#*i i ! 


WC5T ^f^?t ^^-=1 <2|^ I 

<>rfNin 

iiT:*nr ir^im *9^ ^*r 
*1^1 ^5tcjrfirT 
'«mt>ri5 fiprm i 






Mrs 


W< 

Ut ?d ^^t7\5 

^rrTsrsF’&i ^ ^ w »i 

!5f»ft^?il I 

. « I ?fT 

■^Rl I 

■5^‘l Mm I 

t=;f[ 

7r%1 c^ff^l %^\US 'irfefi 

9t^ 1 

8 I ??::*'? -sr^-^ 

?T«i f5:*n5T I 

«I 

MjtM 

t^»rr^ l^«T I 

^ 71 ’f:i> ■?r7r>rMf*r , 

'5i3r^^!:^1 >^‘’ fi*i!^ I • 


3 ^ 1 ^ ^ S ^1 

^^T®! ^^•5C4 *^CR ®t?( 

M*f:m ^ajRtrr ^BTf^ir i 

■ff^'’^ ?»!—■R*! 

5^:®! ?5T? 3T:‘f?r 

ly^FMS’ MfM i 

% 

5TM1 i 

??r i 


firw« 

C»fS-»R11 


C®T3-^^*I I 

I 


rsT^-iJf?!*! I 


?3?rf% 3^^r^T#I^g[ ^ipr^—rvT® (Pb'*’’*') 




(Laboratory reagents) 

^tf^rs (Concentrated Acids) 

(17N) •, (36N) 

(12N) •, (16N) 

(Dilute Acids) 

'5ijtf^^--285 c. c. TO 'srnf^ 

^ f5l*ft^?rl I {5N) 

^Jtf^^i— 430 c. c. ^ ^ff\r5 
f4*ft^^l '®riTo^ I (5N) 

310 c. c. ^v? 'srrtf^fc^ 

^ I (5N) 

^jtPrs—-140 c. c. -nri? ^smfjnTs 

^<11 (5N) [ f^*iv 

^2^ igo CW^ I ] 

»sptf (Alkalis) 

(15N) 

fsi^Tsr ^ (5N) I 5tTp 



(t 2 fH 5 ®C) I f^*>f f^^l KT^Tl^ 

W.^ ^ (0‘04N) 1 

%^Tj; I ^5N) 

310 51-^ 

fH^t?r WC^ I \,5N) 

tS^*\ 

<1 

f^r^’T ^*r nrFs'^ jsfli's 

^r?T^ m*\ I 

mail 

•«rfwt^irm * 1 ^ 1 [(NH.)! c.o„HsO]—35 arm -sn 


wfc*rffinit*r «irtftcfe& (CH 3 COONH 4 )—23i w 3 n 

'5iitCTtfsi^rt»i [(NHJaCO,]—160 arm ®rT»! 

140 c.c. ?fTf 'siTtl’rrf^m ■« 860 c.c. afC^rs 

ftatt*! aff^ ^ I 4N 

Wt5*ttf*I^I»I cafRlI^®) NH4CI—270 atist 5N 

srt^cl®, Co(NO,)„ 6H30—44 arm 0-3N 

g*l-W®I (Lime water)—‘spjrilfjram ?lfe,55rt^'S’ OT«I I 

as5rjca5& 

NaaHPO., 12H,0—120 atm IN 

'BltC^l^ts, KI—83 aii| 0-5N 

CaFtwfe, K,C.rO«—49 «m 0-5N 

•l^f^rat*! *ttlt*0ts,4ftw&, KMnO*— 3 2 atm OIN 

*l^«rw C^fiRt^tsn^, K.Fe(CN),— 55 afm 0-5N 



K4Fc(CN)fl,3-HaO~-53 O’SN 

wrPrcfefe, Pb(CH,coo)2, 3 H 3 O —95 o-sn 

DaCl«, 2H«0—122 m IN 

BaCNOa)*—130 IN 

AgNOa—17 OIN 


: 500 c c. 500 sm f^^5rr>r 

^^t'S I ^ I TO*i 300 C.C. 

f^*rr'6 ^ ;TO*tw ^rr?r$5{ <£i^ 

I 

faj^rt^ ^51^® (Methyl orange) : 0*5—0’6 ^ 

(^Tf»F5) ^ I tsrem^ 

ST'S I 

(Phcnolphthalein) ; 5 5ttsi fipST«j<fjf5^s( 500 c.c. 

I 500 c.c.-efST f^-t'hs 

=iTf5?rl ifT'8 I cTH ^?r i 

(Starch solution) : 2 (soluble starch) 

JTf^® *lf^5rtel ^1 ^ C5ft (paste) ^ I 

100 c.c. j T*f ^^t'Q vq^; 2 STTsi 







Atomic Weights ] 


Name 

Symbol j 

At. Wt. 

1 

Name 

Symbol 

At. Wt. 

AlumiDium 

A1 

26*9S 

Iren 

Fe 

dd'84 

Antimony 

Sb 

121*76 

Lead 

Pb ; 

207‘21 

Arsenic 

As 

74*91 

Magnesium 

Mg ; 

24'32 

Baiium 

Ba 

i 

137*36 

Manganese 

Mn 

54*94 

j 

Bismuth 

i 

209*CO 

Mercury 

Hg. 

1 200*61 

Boron 

■ B 

10*82 

Nickel 

' 1 

Ni 

r 

■ 58*69 

Bromine 

Br 

1 

79*916 

Nitrogen 

N 

' 14*008 

Cadmium 

; cd 

112*41 

Oxygen 

< 

0 

16*0000 

1 

Calcium 

Ca 

40*08 

! Phosphorus 

P 

31*02 

t 

Carbon 

i c 

1 

12*011 

, Platinum 

Pt 

; 195*23 

Chlorine 

c 

■ 35*457 

1 

Potassium 

K 

29*100 

Chromium 

Cr 

i 52*01 

: Silicon 

Si 

i 2809 

Cobalt 

Co 

‘ 58*94 

1 

1 Silver 

I 

Ag 

,* 107*88 

Copper 

Cu 

' 63’54 

Sodium 

Na 

i 22*991 

Fluorine 

F 

i 

. 1900 

1 

Strontium 

Sr 

■ 87*63 

1 

Gold 

Au 

197*20 

1 

; Sulphur 

I 

S 

: 32’066 

Hydrogen i 

i H 

1*008 

: Tin 

1 

Sn 

118*70 

Iodine 

I 

126*92 

Zinc 

Zn 

! 65*38 

f 



■ ■ its 


[ Tension of Water vapour ] 


Temperature 

"0 

t 1 

Tension in 
mm. of mercury 

Temperature 

•c 

Tension in 
mm. of mercury 

15‘0 

12*70 

25*5 

' 21‘26 

15-5 

13*11 

260 

2i'g9 

16’0 

13*64 

26*5 

25*74 

16'5 

13*97 

27'0 

26*51 

17'0 

14*42 

27*5 

27* 

17-6 

14*88 

280 

28‘10 

18*0 

15*36 

28*5 

28*93 

18-5 

15*84 

29*0 

39-78 

19*0 

36*35 

29'6 

30*65 

19*5 

16*86 

30*0 

31*65 

20-0 

17*39 

30*5 

32*46 

20-5 

17*93 

31*0 

33'41 

2 ro 

18*49 

31*6 

34*37 

215 

19*07 

32*0 

35*36 

22*0 

19*66 

32*6 

36*37 

22‘5 

20*27 

33*0 

37 41 

23’0 

?0*89 

33*5 

38*47 

23’5 

21*53 

34*0 

39*57 

24 0 

32'13 

34*5 

40*68 

24*6 

22*86 

35*0 

4183 

25*0 

23*65 


1 








